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Deforestation is a critical global challenge in the 21st century. Policies that 
effectively tackle forest loss are essential given that the consequences of deforestation 
can be severe for both people and nature. There is hence an urgent need to generate 
knowledge about effective policies and, in particular, to unpack how existing 
conservation interventions have contributed to improving forest governance and 
outcomes. Protected areas have emerged as the pre-eminent tool for conserving forests 
worldwide, and in view of their role as one of the most prominent conservation policies, 
it is imperative to assess their effects. This dissertation addresses this research need by 
examining whether protected areas in Uganda, which has a significant percent of its 
land under protection and a diverse array of protected area types, have been effective 
in avoiding forest loss, to what extent governance design features influence 
conservation effects, and how historical context and institutional legacies help explain 
protected area effectiveness. Protected areas are the cornerstone of Uganda’s forest 
conservation strategy. Despite protected areas covering two-thirds of the country’s 
forests, deforestation persists, raising questions about the effectiveness of this 
conservation intervention. 
Relatively little empirical evidence exists on the extent to which protected areas 
are contributing to longer term conservation of forests or on the factors that explain 
their effectiveness, especially in African contexts. The dissertation applies a mixed-
methods approach to assess protected area effectiveness. First, a quasi-experimental, 
counterfactual approach using matching methods to control for confounding factors is 
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employed to quantify the impact of protected areas on reducing deforestation between 
2000 and 2019. Protection reduced the deforestation rate by 52%. There was weak 
evidence of a spillover effect within five kilometers of protected area boundaries. These 
findings are consistent with the expectation that institutional controls restricting forest 
use reduce the forest clearance rate and generally support arguments in favor of 
protected areas as effective conservation tools. 
Second, the dissertation examines how effectiveness is influenced by the 
protected area governance arrangement. Based on managing authority and the rules 
governing their use, protected areas are categorized into five models, and their effects 
are assessed. Impacts varied across protected area models, providing evidence that 
governance is key part of the causal mechanism linking land use restrictions and 
conservation impact. The wildlife-focused and more centralized protected area models 
were effective in avoiding deforestation, while the decentralized protected areas were 
associated with increased deforestation. The National Parks and Wildlife Reserves 
produced the greatest conservation effect, which is consistent with the literature arguing 
that centrally-governed, more-strictly protected areas generate more avoided 
deforestation. The results also show that mixed-use, centrally-governed protected areas 
can generate substantial conservation benefits.  
Third, conservation performance is further explored by examining the role of 
institutional development in shaping protected area effectiveness. Protected areas are 
examined as products of historical legacies that define institutional configurations and 
effectiveness. A historical institutional approach using process tracing methodology is 
utilized to examine the development of the Ugandan forest policy regime and protected 
area institutions from the colonial period to the present. A three-part analytical 
framework is employed to differentiate policy elements and characterize the modes of 
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policy change in order to identify critical junctures and path dependent processes. 
Institutional development unfolded in three phases, starting with the establishment of 
Uganda as a British Protectorate that served as a critical juncture in which the trajectory 
of the forest policy regime would center around forest conservation by state authorities 
on public lands and agricultural development on private lands. This trajectory became 
deeply entrenched through the formation of the Forest Department, the establishment 
of the protected area network, and the accumulation of forest policies and laws. In the 
third phase, path dependent processes directed the country’s approach to forest 
management during the independence period of the 1960s and more recently amidst 
decentralization reforms by constraining the power of lower level institutions and 
limiting their effectiveness in conserving forests. The analysis traces how protected 
areas were solidified as the foundation of Uganda’s forest conservation strategy and 
how several protected area models have developed with different governance 
configurations and varying degrees of effectiveness. The findings show how 
institutional legacies have a determining, although not necessarily deterministic, role in 
shaping outcomes via path dependencies unleashed throughout the development of the 
forest policy regime. Taken together, the findings from the dissertation advance our 
understanding of the factors shaping successful forest conservation interventions and 
generate insights relevant for conserving forests in Uganda and more generally over the 
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Chapter 1  
Introduction 
 
Uganda is often described as the Pearl of Africa because of its vast natural 
beauty, vibrant tapestry of landscapes, and rich diversity of life. However, the country 
may be soon without forests. The most recent State of Uganda’s Forestry report released 
by the Ministry of Water and Environment (MWE) suggests that if deforestation 
continues on the current trajectory, there will be no forests left by 2040 (MWE, 2016).  
While the problem of deforestation has plagued the country for decades, the 
pace of deforestation recently has elevated concerns about forest loss. Since 1990, 
Uganda has lost over two-thirds of its forests, shrinking from nearly 5 million ha to 1.8 
million ha by 2015. Currently, forests cover less than 10% of the land area (MWE, 
2016; “Uganda’s forest cover depleted,” 2019). Uganda, the “land of beauty” as 
described in the national anthem, will continue to lose an important part of its lush 
natural heritage unless conservation interventions can control deforestation. 
In recent years, activists across the country have raised the alarm about forest 
loss, protesting with signs bearing the slogan “Keep Mama Africa Green.” Community 
groups, such as Friends of Zoka, have formed to organize collective action to save 
forests (Friends of Zoka, 2019; Green Campaign Africa, n.d.; Lewton & McCool, 2019; 
Taylor, 2019). The Ugandan government, in response to this decades long ecological 
crisis, has signaled the importance of taking action to address deforestation by including 
two forest related objectives in the Vision 2040 national development plan: the increase 
of forest cover and the reduction of deforestation. The country also initiated a national 
strategy to combat forest loss and ensure sustainable forest management as part of the 
Reducing Emissions from Deforestation and Forest Degradation (REDD+) program. In 
 2 
June 2020, Uganda became the first African country to submit a results report to the 
United Nations Framework Convention on Climate Change (UNFCCC) (FAO, 2020). 
Yet, despite increased attention toward addressing forest loss, deforestation remains a 
major challenge, raising questions about the effectiveness of existing conservation 
efforts. 
The scenario of ongoing forest loss, seemingly ineffective responses to combat 
deforestation, and urgent calls to action is not unique to the Ugandan experience. Across 
the tropics, countries such as Brazil, the Democratic Republic of Congo, and Indonesia 
have witnessed rampant deforestation in spite of global commitments and localized 
efforts to halt forest loss. Concerns about deforestation have risen to the international 
level, as evidenced by the inclusion of forest cover indicators in the Sustainable 
Development Goals (United Nations, 2016). Further, governments around the world 
have committed to the Bonn Challenge, a global goal to address deforestation by 
restoring 350 million hectares of deforested and degraded land by 2030 (IUCN, 2020b). 
Today, given increased recognition of the links between forest clearing, agricultural 
commodity production, global food systems, and climate change, a range of actors 
around the world, including governments, civil society, and those from the private 
sector, seek to address the deforestation problem (e.g., Collaborative Partnership on 
Forests, Tropical Forest Alliance, United Nations Forum on Forests).  
To understand this challenge better, scholars have investigated several aspects 
that might explain why deforestation continues to be an intractable and persistent 
problem. Many studies have identified the drivers of deforestation—the specific causes 
of forest loss such as conversion for agriculture or harvesting of forest products—in 
different localities (Leblois, Damette, & Wolfersberger, 2017; Seymour & Harris, 
2019). Others have explored the politics and governance of natural resources including 
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the barriers preventing effective action to stem deforestation, such as sub-optimal 
governance arrangements, lack of political will, and insufficient monitoring and 
enforcement (Gibson, McKean, & Ostrom, 2000; Seymour & Busch, 2016). While 
some scholars have started to examine the policies and incentives that might work to 
promote sustainable forest management, it is here, on the subject of policy options and 
conservation interventions, where many questions remain unanswered (Börner, Schulz, 
Wunder, & Pfaff, 2020; Busch & Ferretti-Gallon, 2017; Larson & Soto, 2008; Lemos 
& Agrawal, 2006). Are existing conservation interventions producing desired 
conservation outcomes? What factors influence the effectiveness of interventions? 
What implications does the context in which interventions are applied have for 
sustainability? This dissertation presents research from a case study of protected area 
policy development and impact in Uganda to explore these questions. 
1.1 The Deforestation Problem 
Tropical deforestation is a critical global challenge in the 21st century. 
Currently, forests cover about one-third of global land area (30.8%), but it is estimated 
that one half of all tropical forests have been cleared since 1960. This trend has 
continued in recent decades. Forest cover has disappeared rapidly at an average net 
forest loss rate of 4.74 million hectares per year over the last two decades (FAO and 
UNEP, 2020). Deforestation occurs throughout the globe but is especially concentrated 
in the tropics, where 11.9 million hectares of tree cover were lost in 2019 alone (Weisse 
& Goldman, 2020). Deforestation poses significant threats to the world’s ecosystems, 
climate, food systems, and forest-dependent communities. Failure to manage forests 
sustainably will diminish the world’s ability to address other serious problems such as 
the climate crisis, rapid species extinction, and the plight of the world’s poor.  
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Forests are under threat from several direct causes including agricultural 
expansion, unsustainable harvesting, and infrastructure development. Agriculture, the 
main cause of deforestation, accounted for nearly 80% of all forest conversion between 
2000 and 2010. Subsistence agriculture was responsible for approximately 40% of 
deforestation in Africa and Asia and nearly 30% in Latin America, while commercial 
agriculture was responsible for 35% of deforestation in Africa and Asia and nearly 70% 
in Latin America (FAO and UNEP, 2020; Hosonuma et al., 2012). In addition to 
conversion for cropland, forest loss occurs as a result of wildfires, forestry activities 
including industrial logging, and conversion to other land uses such as pasture for 
grazing, mining, and urban development. The harvesting of fuelwood, which accounts 
for over 50% of global wood consumption, contributes to localized conversion and 
ecosystem degradation as well (FAO and UNEP, 2020).  
Deforestation is exacerbated by several underlying factors including 
demographic trends and economic development. Expanding populations increase the 
demand for food, consumer products, and land. State policies that encourage economic 
development compound forest loss, inter alia, by encouraging the conversion of land 
for commodity production of palm oil, soy, and beef—the three commodities driving 
the majority of deforestation from agricultural production. Weak governance, illegal 
harvesting, and overexploitation of forest and wildlife resources driven by consumer 
demand also contribute to forest clearance (FAO and UNEP, 2020).  
Deforestation is a serious environmental problem with significant ecological, 
social, and climate-related effects, present at both local and global scales. At the local 
level, forest loss threatens the vitality of ecosystems and reduces the ability of 
landscapes to provide ecosystem services such as clean air, productive soils, and 
climate and hazard regulation. Forests also regulate ecosystem processes such as global 
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water cycles and are important to sustain the availability of freshwater resources. 
Additionally, as forests provide habitat to a range of species, forest loss presents a 
serious danger to biodiversity. Over 80% of the world’s terrestrial biodiversity is found 
in forests, and the degradation and loss of their habitat poses a major threat to their 
survival. The maintenance of forests also plays a role in moderating the transmission 
of animal or insect borne diseases (FAO and UNEP, 2020; IUCN, 2017). 
Forest loss has direct effects on people. About 750 million people live in forests, 
and an estimated 1.6 billion people live within 5 km of forests (IUCN, 2017; Newton, 
Kinzer, Miller, Oldekop, & Agrawal, 2020). Many forest-proximate people depend on 
forests for their well-being and livelihoods, and forests are key contributors to achieving 
sustainable development and poverty reduction goals (Miller, Mansourian, & 
Wildburger, 2020). Forests are important sources of fuelwood, food, medicinal plants, 
and other resources. Fuelwood, for example, is the predominant cooking fuel used by 
rural households, and about a quarter of the world’s population relies on fuelwood to 
meet energy needs. In some African countries, fuelwood makes up 80-90% of energy 
consumption (FAO and UNEP, 2020). Forests also serve important roles as part of 
cultural and religious heritages and as sites for recreation and spiritual practices.  
The effects of forest loss on people extend beyond individuals, households, or 
even communities because of the role of forests in climate regulation and climate 
change. Deforestation is of particular concern for regulating the climate for two primary 
reasons. First, forest loss reduces the planet’s capacity to sequester carbon. Forests work 
to mitigate the effects of climate change by serving as carbon sinks. Forests absorb 2.4 
billion tons of carbon dioxide (CO2) per year, which for comparison is about one-third 
of CO2 emitted from burning fossil fuels (IUCN, 2017). Second, forest loss exacerbates 
the climate crisis. While forests store carbon while standing, the stored carbon is 
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released into the atmosphere when trees are cleared or burned. Approximately, 15% of 
greenhouse gas emissions are from deforestation and forest degradation (World 
Wildlife Fund, 2020). As the discussion above indicates, forests play a key role in 
supporting life on Earth, and it is an urgent priority to find ways to manage them 
sustainably. 
1.2 Approaches to Confront Forest Loss 
Ongoing forest loss is a pressing concern globally, and actors have engaged a 
range of conservation interventions to combat deforestation. These approaches include 
regulations, market-based instruments such as certification systems, governance 
reforms, and area-based measures such as protected areas. The implementation of 
conservation interventions in any given context are the product of decisions by 
policymakers, practitioners, and other actors that aim to address the environmental 
problem at hand while balancing other broader political, social, or economic 
considerations. Ultimately, these decisions affect the design of the conservation 
intervention, how forest are used, the effects of the intervention, as well as overall 
human well-being. 
Agrawal et al. (2018) categorize forest governance interventions into three ideal 
types based on the means through which they influence outcomes: information, 
incentives, and institutions. In the first, actors use information to change behaviors and 
outcomes. Information-based interventions rely on the sharing of information to 
motivate behavior changes which then leads to changes in outcomes. This type of 
intervention may include efforts to inform consumers about production practices in 
order to shift demand to more sustainably produced goods. Certification programs and 
voluntary standards may emerge to provide information signals to consumers. 
Certification systems monitor the production of forest or agricultural products and 
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provide a product label (information) indicating that the quality of production was in 
line with a set of established standards that aim to address social or environmental 
concerns. Zero deforestation commitments are voluntary standards that aim to address 
forest loss driven by commodity production. Companies voluntarily commit to reduce 
deforestation within their supply chains and are held accountable and incentivized to 
follow through by sharing information with consumers, who may then choose their 
more sustainably produced good.  
Incentive-based interventions are the second category of tools used to shape 
forest and land use. These tool work under the assumption that providing additional 
value or benefits will shift behavior toward more environmentally desirable actions 
(Agrawal et al., 2018; Börner & Vosti, 2013). REDD+ is a program that aims to mitigate 
climate change by encouraging avoided deforestation, or maintaining forested 
ecosystems. The program incentivizes forest conservation and sustainable management 
by providing results-based payments to countries that comply with REDD+ 
commitments and meet avoided deforestation targets. Similarly, payments for 
ecosystem services (PES) programs offer incentives for landowners or communities 
through benefit transfers for activities that maintain or improve ecosystem functioning 
(Wunder, Börner, Ezzine-de-Blas, Feder, & Pagiola, 2020). 
The third ideal type of governance interventions are institutional controls, such 
as regulations, which aim to change behavior and outcomes by creating negative 
incentives or costs for undesired actions (Agrawal et al., 2018; Börner et al., 2020). 
Governments, at both national and sub-national levels, can implement regulations that 
guide the use of forest resources. Regulations might include banning the conversion of 
forests to other land uses, requiring a permit to harvest forest products in a designated 
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area, or establishing a quota on the type and amount of forest resources harvested. 
Failure to comply with regulations may result in fines or other sanctions.  
In addition, Börner and Vosti (2013) identify enabling measures as another type 
of intervention. Enabling measures target the governance and infrastructure around 
forest management in the hopes of supporting sustainable land use. Decentralization 
and the devolution of powers and responsibilities over forest management to lower 
levels of government has been widely pursued since the 1980s and 1990s under the 
premise that local level actors know their forests and the dynamics associated with their 
use well and therefore can develop better, more effective solutions that fit their local 
context (Larson & Soto, 2008). Collaborative and participatory approaches in which 
local peoples and other stakeholders are involved in the management of forests have 
also become popular and stem from a similar logic. In addition, jurisdictional 
approaches and public-private partnerships aim to link market and policy-based 
solutions and a range of actors to address deforestation and the shortcomings of existing 
tools better. 
In practice, forest governance interventions rarely rely on only one of these 
strategies and, instead, may employ a mixture of these dimensions (Agrawal et al., 
2018). For example, the European Union (EU) timber regulations and United States 
Lacey Act aim to reduce illegal logging by banning the import of illegally harvested 
forest products into their jurisdictions. The regulation of the trade in forest products is 
an institutional control. As a result of the regulation, the producing countries have 
developed monitoring and verification systems to ensure the legal production of forest 
products in order to gain access to the American and European markets, which engages 
both information and incentive dimensions.  
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There is considerable variation in the specific form that any single type of 
conservation instrument may take on in a particular context (Agrawal et al., 2018). 
Protected areas are a case in point. Protected areas contribute to conserving landscapes 
by placing restrictions on the access to and uses of a designated area. They may be run 
by the state through a central management agency or sub-national authorities or by 
indigenous or community groups. They may be privately held or jointly managed across 
different government institutions, civil society groups, and other actors within or across 
countries (Borrini-Feyerabend et al., 2013; Miller & Nakamura, 2018). Actors may 
manage protected areas with the purpose of protecting ecosystems; conserving 
biodiversity and preventing the extinction of species; or safeguarding ecosystem 
function, resources, and other benefits derived from the environment. Policymakers and 
conservation actors may also use protected areas to promote ecotourism, support 
poverty reduction and development goals, and to mitigate the negative effects of climate 
change (Watson, Dudley, Segan, & Hockings, 2014). Globally, the number of protected 
areas has expanded considerably over the last century to over 240,000 designated 
protected areas, spanning over 20 million km2 of the terrestrial land area and covering 
18% of the world’s forests (UNEP-WCMC & IUCN, 2019; UNEP-WCMC, IUCN, & 
NGS, 2018). 
While there are a multitude of potential conservation instruments that could 
address deforestation, there is limited research and somewhat varied findings about how 
successful conservation instruments have been at producing desired conservation 
outcomes. There are many reasons for this, not least of which is that there is an 
abundance of particular ways in which conservation tools have been developed and 
applied (Agrawal et al., 2018). Scholars have increasingly sought to identify the many 
types of interventions being applied, the factors associated with outcomes, and 
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increasingly about their effects. However, there remains a relatively small body of 
studies that has quantified the impacts, or the changes in outcomes attributed to 
conservation interventions, across a range of contexts. Further still, there is a dearth of 
information about how contextual factors, such as governance arrangements, influence 
impact across a diversity of cases (Agrawal et al., 2018; Börner et al., 2020). While a 
growing body of research on the governance of natural resources and the impacts of 
conservation initiatives has begun to address this gap, more research is needed to 
investigate the specific tools being applied in particular localities and their effects on 
deforestation. 
1.3 Research Questions 
The problem of tropical deforestation presents a puzzle. Scientists, 
governments, industry, and civil society have reached a consensus that forest loss is an 
ongoing problem that needs to be addressed urgently. The consequences of failing to 
address the problem (e.g., the worsening of other major crises such as irreversible 
species loss, climate change, and poverty and the inability to solve them) are well-
known. At the same time, a suite of interventions that have been designed and 
implemented to address deforestation are available. Why, then, does deforestation 
remain one of the greatest problems of this century?  
As deforestation continues globally and a range of approaches are touted as 
solutions to the world’s environmental problems, there is a critical need to unpack how 
conservation interventions are working to improve the governance and condition of 
forests. It is not only important to identify whether existing conservation interventions 
produce desired effects but also, as Agrawal et al. (2018) note, “it is necessary to attend 
more closely to the specific features of the context and content of the interventions” 
(p.6). This dissertation addresses this research need by investigating the effectiveness 
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of one of the most widely used conservation interventions, protected areas, on reducing 
deforestation. The research in this dissertation explores the case of protected areas in 
Uganda and seeks to contribute to questions about whether existing protected areas are 
effective in avoiding forest loss, to what extent governance design features influence 
impacts, and how historical context manifesting through institutional legacies adds to 
explanations of protected area effectiveness. The dissertation addresses the following 
specific research questions: 
 What impact did the protected area network have on reducing deforestation in 
Uganda from 2000 to 2019? 
 How did governance affect the impact of Ugandan protected areas between 
2000 and 2019? 
 How has the historical development of the forest policy regime influenced the 
effectiveness of protected areas in Uganda?  
The dissertation examines forest conservation within bounds by assessing the 
effects of protected areas, defined by boundaries within which actors place restrictions 
that alter forest use. It further explores the bounds of forest conservation by exploring 
how the unique institutional design of protected areas in this case constrains or enables 
effective forest preservation. Lastly, it examines how the historical development of 
conservation and forest policies and institutions have created bounds on the ways in 
which protected area institutions have developed and how effective they have been in 
addressing deforestation in the Ugandan case. 
This research connects the concepts of policy choice and design with 
effectiveness and impact and draws on the case of Uganda, a country that has faced 
significant deforestation despite stated objectives to reduce deforestation alongside the 
implementation of policies intended to promote sustainable forest management. This 
dissertation takes as its focus the institutions, policies, and practices governing forests, 
and in particular, assesses the effectiveness of protected areas in addressing 
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deforestation. It examines both the outcomes, or the on-the ground changes in forest 
cover, as well as the outputs, or the policies, laws, and institutions developed to govern 
the forest sector, in order to gain insight into the mechanisms through which 
conservation efforts might better address deforestation. With a national network of over 
711 protected areas covering over 60% of forests and operating under a range of 
governance arrangements, this is a relevant case to explore whether existing protected 
area interventions have been effective in stemming forest loss and to what extent 
contextual factors, such as how protected areas are governed and the ways in which 
they developed, shape effectiveness.  
1.3.1 Protected Area Network Effects 
Protected areas are fundamental elements of forest conservation strategies 
around the world. As such, the number and coverage of protected areas worldwide has 
expanded significantly over the last few decades (Maxwell et al., 2020; UNEP-WCMC 
& IUCN, 2019; Watson et al., 2014). The global proliferation of protected areas as well 
as calls to further expand their coverage through global goals such as Aichi Target 11 
are premised on the idea that these area-based conservation instruments are effective 
means through which to maintain ecosystems and conserve biodiversity. However, 
despite the widespread use of protected areas as conservation interventions, there is a 
relatively small body of empirical evidence about the impact of protected areas on 
reducing forest loss across different geographical contexts (Börner et al., 2020; dos 
Santos Ribas, Pressey, Loyola, & Bini, 2020). There is an urgent need to reduce 
deforestation, and given the prime position that protected areas hold as potential 
solutions as well as the considerable resources and political capital devoted to creating 
and sustaining them, identifying whether and under what conditions protected areas 
serve as effective conservation tools is a high-priority research endeavor. The first 
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analysis of the dissertation aims to quantify the impact of the protected area network on 
reducing deforestation in Uganda. Protected areas serving as the cornerstone of the 
Uganda’s conservation strategy; however, the effectiveness of the network in terms of 
avoided deforestation has not been assessed, to date, using a quasi-experimental 
approach. 
This analysis seeks to answer a seemingly straightforward question: how much 
deforestation would have occurred had protected areas not been implemented? This is 
a question of effectiveness, which in this analysis, is defined as the impact that protected 
areas have on reducing deforestation. Impact, and therefore effectiveness, is measured 
as the change in forest cover attributed to the protected area conservation intervention. 
This analysis of impact extends existing research on protected areas by employing a 
quasi-experimental, counterfactual approach that controls for confounding variables in 
order to isolate and quantify the causal effect of protected areas on forest cover change.  
Previous studies on effectiveness have compared forest outcomes within 
protected areas to those outside and concluded that protected areas are effective if the 
deforestation rates inside the boundaries of the protected areas are lower than in the 
unprotected landscape (Nagendra, 2008; Pfeifer et al., 2012; Riggio, Jacobson, 
Hijmans, & Caro, 2019). While these efforts to measure the status of forest cover and 
trends over time are useful, the methods used do not allow for definitive conclusions 
about the additionality of protected area interventions, i.e., whether the existence of 
protected areas had an effect on forest cover change compared to a baseline scenario 
without them. This is because inside-outside comparisons do not control for factors that 
determine where protected areas are located and where deforestation is likely to occur 
and thus do not allow for causal inference (Ferraro, 2009; Pressey, Visconti, Ferraro, & 
Pressey, 2015; Sills & Jones, 2018). As Joppa and Pfaff (2010) found, protected areas 
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tend to be located in remote, mountainous regions with lower agricultural suitability. Is 
a lack of deforestation there the result of the protection status or because protected areas 
are located on inaccessible or unproductive lands that likely would not have been 
deforested in the first place, i.e., even if they had not been protected? 
Efforts to make stronger conclusions about the ways in which protected areas 
influence forests in general, and deforestation in particular, can benefit from the use of 
rigorous counterfactual designs, that controls for the non-random siting of protected 
areas (Ferraro, 2009; Ferraro & Pattanayak, 2006). To determine the causal impact of 
protected areas on forest loss, it is necessary to consider what the outcome might have 
been without the intervention (the counterfactual scenario). Casual inference relies on 
the valid estimation of this counterfactual, which can be achieved by using matching 
methods. Matching controls for bias in the location of protected areas by comparing 
forests within protected areas to those in unprotected lands with similar underlying 
characteristics (which thereby acts as the counterfactual). The difference in outcomes 
between groups using the matched sample then provides an estimate of the causal effect 
of the protected area intervention (Ferraro & Hanauer, 2014; Ferraro & Pressey, 2015; 
Ferraro, Sanchirico, & Smith, 2019; Schleicher, Eklund, et al., 2019; Sills & Jones, 
2018).  
Previous research using quasi-experimental approaches has found that protected 
areas have been effective in reducing deforestation (Börner et al., 2020; dos Santos 
Ribas et al., 2020; Miller & Nakamura, 2018). The geographical scope of evidence is 
rather limited compared to the total number of protected areas, and there are relatively 
few studies from African contexts (e.g., Bowker, De Vos, Ament, & Cumming, 2017; 
Bruggeman, Meyfroidt, & Lambin, 2015; Butsic et al., 2016; Eklund et al., 2016; 
Jagger, 2009; Panlasigui, Rico-Straffon, Pfaff, Swenson, & Loucks, 2018) compared to 
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other regions (dos Santos Ribas et al., 2020; Macura, Secco, & Pullin, 2015). Synthesis 
studies report that effect sizes vary across studies, suggesting that the context in which 
protected area interventions are applied is a key factor shaping effectiveness (Börner et 
al., 2020; dos Santos Ribas et al., 2020; Macura et al., 2015; Miller & Nakamura, 2018; 
Oldekop, Holmes, Harris, & Evans, 2016). This raises concern about the 
generalizability of findings, given that differences in institutional arrangements, 
landscape characteristics, and drivers of deforestation likely influence the impact of 
interventions. It is therefore important to assess protected area effects across a diversity 
of cases.  
In addition to compiling evidence from a variety of cases, it is important that 
evaluations take into account whether an intervention affects outcomes beyond target 
areas. For instance, protected areas may spur new land use practices that result in 
changed outcomes in adjacent unprotected lands, creating what is known as leakage or 
spillover effects. These effects may be in line with the policy and result in a reduction 
in forest conversion in adjacent areas, or they may run counter to the goal of the policy, 
such as when deforestation occurs at higher rates in the areas immediately outside of 
the protected areas (Herrera, Pfaff, & Robalino, 2019; Meyfroidt et al., 2020; Pfaff & 
Robalino, 2017). To gain a more comprehensive picture of the impact of protected 
areas, it is necessary to assess whether spillover effects occur. Therefore, the first 
analysis in the dissertation also addresses a related sub-question: was deforestation 
displaced to adjacent areas within 1 km and 5 km of protected area boundaries? 
1.3.2 Effects by Protected Area Governance Model 
To deepen understanding of the effectiveness of protected areas, it is important 
to consider the factors shaping conservation outcomes (Agrawal et al., 2018; Sills & 
Jones, 2018). The governance arrangements of protected areas are one such factor that 
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may influence effects (Borrini-Feyerabend et al., 2013; Eklund & Cabeza, 2017; 
Macura et al., 2015; Miller & Nakamura, 2018; Mutekwa & Gambiza, 2017; Nolte, 
Agrawal, Silvius, & Soares-Filho, 2013). Protected areas operate under many different 
governance regimes that vary widely by the actors with authority to manage, regulations 
placed over the area, objectives guiding management, and the resources available to 
manage among other aspects. Protected areas range from state-run, strictly protected 
areas to mixed use ones governed by local authorities that allow extractive practices. 
Actors have designed protected areas for various purposes including to conserve 
ecosystems, protect habitat for wildlife, support development opportunities, or to 
safeguard local access to forest resources (Borrini-Feyerabend et al., 2013; UNEP-
WCMC et al., 2018; Watson et al., 2014). The diversity in protected area models offers 
an opportunity to test hypotheses about the role of governance in shaping the impacts 
of conservation intervention. The second analysis of the dissertation contributes to this 
line of research by evaluating the effects of five models of protected areas on reducing 
deforestation in Uganda between 2000 and 2019. The Ugandan protected area network 
consists of several different types of protected areas, each with different land use 
restrictions and managing authorities: 1) Central Forest Reserves 2) Local Forest 
Reserves, 3) Community Wildlife Management Areas, 4) National Parks and Wildlife 
Reserves, 5) Wildlife Sanctuaries. The variation in the governance arrangements across 
protected area types allows for the effect of governance on impacts to be assessed. As 
with the first study, this second analysis applies a quasi-experimental, counterfactual 
approach using matching methods. 
The literature is still unclear about the ways in which impacts vary across 
different protected area models. As noted in Ferraro et al. (2013), the lack of clarity in 
theory about the mechanisms through which land use designations reduce deforestation, 
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underscores the importance of answering empirical questions about the impacts of 
protected area models in different contexts and with various policy designs. A growing 
body of impact evaluations suggest that the rules governing the use of protected areas 
as well as the authority charged with management are important factors that determine 
effects (Macura et al., 2015; Miller & Nakamura, 2018). Studies have shown that more 
strictly protected areas stem deforestation and may produce other favorable 
conservation effects. More strictly protected areas may produce conservation effects 
because they place considerable restrictions on access to and use of resources within 
protected areas compared to other designations which may allow extractive practices 
(Ferraro et al., 2013b; Nolte et al., 2013; Pfaff, Santiago-Ávila, & Joppa, 2017; Sims, 
2010). However, the evidence is mixed, and other studies have found that less strictly 
protected areas and mixed-use areas produce similar or even greater conservation 
effects than strictly protected areas (Blackman, 2015; Blackman, Pfaff, & Robalino, 
2015; Butsic et al., 2016; Miranda, Corral, Blackman, Asner, & Lima, 2016; Nolte et 
al., 2013; Pfaff, Robalino, Lima, Sandoval, & Herrera, 2014). Scholars have theorized 
that this may be because mixed use areas may better balance local resource needs, 
reducing social conflicts around enforcement or compliance and providing space for 
conservation or restoration activities.  
The authorities governing protected areas may be important determinants of 
effectiveness as well. Protected areas worldwide are governed predominantly by state 
actors, primarily at the national level, although the last few decades have witnessed an 
increase in the number of protected areas managed by sub-national authorities, 
communities, and private actors (Miller & Nakamura, 2018; UNEP-WCMC & IUCN, 
2019). This reflects a shifting discourse about the superiority of ‘fortress conservation’ 
approaches, in which state actors manage forests by excluding local peoples from 
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designated protected areas and issue sanctions for rule non-compliance, in favor of 
decentralized governance and collaborative forest management (Brockington, 2002; 
Büscher & Whande, 2007; Dearden, Bennett, & Johnston, 2005; Petursson & Vedeld, 
2017). Many scholars have argued that communities and local people are better able to 
manage environmental resources than central state authorities. Local actors may have 
substantial knowledge of forests and thus are better suited to identify problems and 
suggest effective management solutions. Local communities that are involved in 
decision-making and management of environmental resources may also be more likely 
to monitor and enforce rules and comply with restrictions (Andersson & Gibson, 2006; 
Oldekop, Sims, Karna, Whittingham, & Agrawal, 2019; Ostrom & Nagendra, 2007; 
Sills & Jones, 2018; Wright, Andersson, Gibson, & Evans, 2016). 
The current state of knowledge is inconclusive about how theoretical 
expectations of centralized and decentralized governance approaches apply to the 
performance of protected areas in avoiding forest loss. Evidence of the influence of 
governance authority on protected area conservation impacts from quasi-experimental 
studies is rather limited. Many studies in the impact evaluation literature have utilized 
International Union for Conservation of Nature (IUCN) categorizations as a measure 
for governance. Few studies have evaluated protected area impact by main management 
authority or level of governance (e.g., centralized or decentralized governance) and 
have found mixed results (Miller & Nakamura, 2018). In a study of protected area 
impacts in Brazil, Herrera, Pfaff, and Robalino (2019) found that federally managed 
protected areas and indigenous lands avoided more deforestation compared to protected 
areas managed by the Brazilian regional states. Similarly, Muñoz Brenes et al. (2018) 
found that more centralized protected areas generated larger effects than decentralized 
ones in reducing vegetation loss in the Trifinio Region of Central America. In contrast, 
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Schleicher et al. (2017) found private conservation concessions and indigenous 
territories in Peru outperformed state protected areas. Nolte et al. (2013) found that 
indigenous areas in the Brazilian Amazon were more effective than state-run protected 
areas at avoiding deforestation in areas under high conversion pressure. The mixed 
results of the studies to date highlight the need for continued investigation—especially 
in Africa where there is a serious paucity of studies that have quantified the effect of 
governance in shaping protected area impacts (Macura et al., 2015; Miller & Nakamura, 
2018).  
The location of protected area types is another factor that may influence 
impacts. It is important to take location into account to understand the influence of 
governance on protected area effects fully (Nolte et al., 2013; Pfaff et al., 2014). 
Previous research has found that there are often systematic differences in the spatial 
distribution of protected areas. In particular, more strictly protected areas tend to be 
located in areas with lower disturbance pressure compared to less strictly protected 
areas (Joppa & Pfaff, 2010a). This is problematic for determining effects because 
systematic differences could bias results. For instance, if less strictly protected areas 
are located in areas of greater deforestation pressure, a larger impact on avoided 
deforestation may be observed (Eklund & Cabeza, 2017; Ferraro et al., 2013b). Thus, 
it is important to compare relative effects, or the difference between forest outcomes 
from one protected area model to the next, in order to account for placement bias. 
Therefore, the dissertation also addresses the following related question about relative 
effectiveness: how different would the impact for one protected area model have been 
had it instead been protected under a different model? 
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1.3.3 Historical Explanation of Protected Area Effectiveness 
Studies on the effectiveness of protected areas have identified several factors 
that may explain the nature of impacts. For example, the second analysis in this 
dissertation explores the effect of governance in shaping impacts. Other studies in the 
conservation literature have recognized similarly that the institutional contexts in which 
protected areas operate are important determinants of impacts, finding variation in 
effects by level of financial resources and political support (Blackman et al., 2015; 
Schleicher, Peres, & Leader-Williams, 2019; Tesfaw et al., 2018; Watson et al., 2014), 
enforcement (Miller, Minn, & Sinsin, 2015), and rule of law (Abman, 2018; Bonilla-
Mejía & Higuera-Mendieta, 2019). These studies have advanced our understanding of 
protected area effectiveness; however, these explanations are incomplete because they 
have failed to fully appreciate the historical origins and processes that have influenced 
the form of protected area institutions and the context in which they are implemented. 
As Rodriguez Solorzano and Fleischman (2018) note, historical insights are key 
elements for understanding protected area effectiveness, given how institutional 
development generates path dependencies which shape contemporary institutions and 
outcomes. 
In order to investigate the effectiveness of protected areas in addressing 
deforestation further, I examine how the development of the forest policy regime in 
Uganda since the colonial period has shaped the institutional arrangements of protected 
areas and ultimately their effectiveness. The policy regime is defined in this dissertation 
as the set of policies in the forest and conservation sector including the goals, 
objectives, tools, and calibrations of the policies as well as the “underlying ideas, 
interests, power and practices of actors” (Sotirov & Storch, 2018, p.978). This last 
analysis of the dissertation seeks to answer the following questions: what historical 
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factors explain the approach taken to forest conservation in Uganda and the 
effectiveness of this approach? More specifically, how did the focus on conservation 
on public lands through protected areas and agricultural development on private lands 
become the dominant approach to forest governance in Uganda? What implications has 
this had for the effectiveness of protected areas as conservation instruments? Answering 
these questions requires an analysis of how the forest policy regime developed over 
time, including what elements of the policy regime (e.g., goals, settings, instruments) 
changed and when, as well as the process through which change occurred. An 
examination of these aspects is key to understanding the evolution of institutions and 
how past decisions work to enable or constrain subsequent choices through path 
dependent processes that determine contemporary institutional and forest outcomes 
(Cashore & Howlett, 2007; Howlett & Cashore, 2009; Mahoney, 2001; Mahoney & 
Thelen, 2010). 
Effective conservation of forests requires a thorough understanding of the 
complexities associated with the governance of natural resources. One of the biggest 
gaps in the environmental impact literature is that research tends to focus either on 
trends in outcomes, such as species assessments and forest inventories, or on patterns 
of institutional conditions at singular points in time (e.g., studies on the factors 
associated with success in community forestry or studies quantifying the ecological 
effects of an intervention in a given period). This is problematic as it does not provide 
a complete understanding of interventions and their effects because environmental 
outcomes are often the result of path dependent processes that have shaped the context 
in which resources are used, the institutions developed to manage resources, and to 
some extent the success or failure of conservation interventions. These path dependent 
processes, which help explain current conditions and outcomes, may only be visible 
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when examining the long-term historical development of forest governance 
arrangements (Rodriguez Solorzano & Fleischman, 2018). However, much of the 
research on protected area effectiveness does not interrogate the historical context of 
protected area development and subsequent impact, instead focusing primarily on 
measuring contemporary conditions and effects, which unintentionally obscures the 
history of these institutions and conceals how legacies from past processes are 
influencing current effectiveness. Much of the conservation impact evaluation literature 
has failed to orient protected areas as historically-contingent and impacts as products 
of conservation histories rooted by previous policy decisions and contextual factors. 
This failure limits how well the factors determining protected area impacts can be 
understood, and in particular, obfuscates how feedback dynamics and external 
influences, which are unique to a given context, operate to moderate the impacts of 
protected areas, thereby providing only a partial picture of the nature of impacts. This, 
in turn, limits understanding of why protected areas or other conservation interventions 
are effective in some contexts and not in others, as well as, how conservation 
interventions might be designed and applied to better address environmental problems 
in a particular context. Thus, a deeper understanding of the context in which protected 
areas are applied is important not only for explaining current effects but also for 
ensuring the longer-term success of protected areas. Measuring conservation effects 
answers the question of what impact did an intervention have and can identify the 
factors associated with effects, while an investigation of historical context addresses 
the question of why certain impacts were observed. 
Institutional histories are critical for understanding the dynamics inherent in 
forest governance, and studies applying historical institutionalist approaches have 
illuminated important insights into the effectiveness of conservation governance 
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approaches. For example, in a comparative study of transboundary biosphere reserves 
in Mexico and Guatemala, Rodriguez Solorzano and Fleischman (2018) observed 
greater individual and community-level conservation behavior in the Calakmul Reserve 
in Mexico owing to more secure property rights and stronger community governance 
arrangements, which can be traced back to land distribution and political processes that 
occurred before the establishment of the protected areas. Kashwan (2017) found that 
colonial and post-colonial politics explain greater community control over forests in 
Mexico compared to India and Tanzania. Yakusheva (2019) explained differences in 
protected area management capacities in Poland and Slovakia by examining how 
national policies and socio-economic conditions have moderated how protected area 
management has changed in response to transitions to democracy and EU membership. 
Froger and Méral (2012) explained the evolution of the forest governance trajectory in 
Madagascar by identifying a critical juncture in the 1990s that produced a shift from 
the fortress conservation paradigm to a more integrated, participatory approach to forest 
management. These as well as other studies (e.g., Petursson & Vedeld, 2015; Schoon, 
2013; Sotirov & Storch, 2018) have shown how drawing on historical institutionalism 
can yield more nuanced understandings of conservation outcomes and intervention 
effects.  
In the last analysis of the dissertation, I seek to extend previous work on 
protected area effectiveness by exploring how inherited structures affect the trajectory 
of the forest policy regime, determine forest management and conditions, and 
ultimately influence the causal effects of protected areas. I employ a historical 
institutionalist approach to better understand forest policy change and durability and to 
show how contemporary protected area effects are not solely the product of a single 
decision or set of circumstances but rather have been built upon a foundation of 
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historical decisions and processes. Historical institutionalism is often applied to study 
the origin, change, and persistence of institutions over time, and a historical 
institutionalist approach focuses on examining patterns of institutional development, 
critical junctures that initiate distinct pathways, and path dependent effects (Thelen, 
2002). Path dependency analysis allows for the identification of policy triggers, which 
may facilitate the establishment of a new policy trajectory as well as processes that 
serve to entrench established paths. In this way, this approach can be used to better 
understand causal arguments by identifying how historical dynamics and path 
dependent processes evolve over time and moderate effects (Capoccia, 2016b; 
Mahoney, 2001; Pierson, 2000, 2004). This type of clarity and nuance in explanations 
of causal effects may be difficult to achieve by using only quantitative methods; 
therefore, qualitative methods such as process tracing are applied to analyze the 
institutional pathways that determine impacts. In this study, path dependency is 
identified in how a unique institutional logic has been created and maintained and in 
how this logic has been influential in shaping the form of protected area institutions and 
their effects on forest outcomes.  
1.4 Case Selection 
Uganda presents an interesting case to examine the performance of protected 
areas and to address research questions on the impact of conservation policy 
interventions. This case presents a conundrum in that despite a series of policies created 
to guide forest management and stated goals to maintain forest cover, forest loss has 
been rampant. This raises questions about the effectiveness of existing conservation 
interventions. The importance of forest resources and the severity of the deforestation 
problem in Uganda motivate the identification of policy solutions that facilitate 
sustainable forest management and make this a relevant case. Protected areas, which 
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cover nearly one-fifth of the country and two-thirds of remaining forests, serve as the 
country’s principal conservation strategy. However, the impact of the protected area 
network on avoided deforestation and the factors associated with their effects has yet 
to be rigorously assessed. 
Uganda is a landlocked country in East Africa comprised of 24,155,000 ha 
(FAO, 2014). Its landscape is dominated by forests and grasslands. Forests cover 2.4 
million ha and are mostly woodlands and tropical high forests (MWE, 2017). It is a 
biodiversity hotspot with 11% of the world’s bird species and 7% of the world’s 
mammals including half of the world’s population of mountain gorillas. It is a high 
priority area for conservation owing to the number of threatened and endemic species 
found in the country. The Albertine Rift region in western Uganda is home to the 
highest number of threatened and endemic vertebrate species in Africa (Plumptre et al., 
2007). 
Uganda was once highly endowed with forest resources with forests covering 
45% of land area at the turn of the 20th century; however, forest cover has declined over 
the last century with half of the forests on private lands and a third of forests within the 
protected forest estate cleared during this period (MWE, 2016). More recently, forest 
cover declined by over 2 million hectares (54%) between 2000 and 2015 (Figure 1.1). 
As of 2015, forests were found on only 9% of the land area (A. Banana, Gombya-
Ssembajjwe, & Bahati, 2002; MWE, 2016).  
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Figure 0.1 – Forest Cover Change on Private and Protected Lands in Uganda 
Note: Data on forest cover change comes from the Ministry of Water and Environment 
(2016) and Tumusiime et al. (2018). 
 
Deforestation occurs throughout the country, on both public and private lands, 
and is predominantly in the western and central regions which have higher forest cover 
(Figure 1.2). On private lands, forest cover declined from 2.5 million hectares in 2000 
to less than a million in 2015. While in protected areas, forests in the Central Forest 
Reserves decreased from 626,192 ha to 504,391 ha between 2000-2015, while National 
Parks and Wildlife Reserves fared slightly better with a loss of less than 100,000 ha, 
from 720,057 ha to 624,578 ha, during the same period (MWE, 2016; Tumusiime, 
Byakagaba, & Tweheyo, 2018).  
Forest clearance is caused by agricultural expansion and unsustainable 
harvesting of forest products which are exacerbated by high population growth, 
considerable dependence on subsistence agriculture and natural resources for energy, 
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2018; FAO, 2014; MWE, 2016). Uganda is an agrarian country, dominated by 
subsistence farmers, and demand for land and forest resources is high. Population 
growth has increased pressure on land for agriculture and raised demand for timber, 
charcoal, and firewood to meet energy needs (Banana, Byakagaba, Russell, Waiswa, & 




Figure 0.2 – Map of Forest Extent and Loss in Uganda, 2000-2019 
Note: Data on forest extent and loss comes from the Hansen et al. (2013) Global Forest 
Change dataset. Forest extent is measured by tree canopy cover of at least 30% over 
one hectare in the year 2000. 
 
Uganda was chosen as a case, in part, because of its extensive and diverse 
protected area network, which is the central component of Uganda’s conservation 
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strategy. Protected areas house much of the country’s remaining forest. Approximately 
15% of all land, and nearly two-thirds of forested land, is protected and managed by 
different government agencies (MWE, 2016; Tumusiime et al., 2019). Figure 1.3 shows 
the location of protected areas. The protected area network of Uganda includes 506 
Central Forest Reserves (CFRs), 192 Local Forest Reserves (LFRs), 13 Wildlife 
Sanctuaries, 12 Wildlife Reserves, 10 National Parks, and 5 Community Wildlife 
Management Areas (CWMAs) (MWE, 2017). The Community Wildlife Management 
Areas, National Parks, Wildlife Reserves, and Wildlife Sanctuaries and are managed 
by the Uganda Wildlife Authority (UWA). The CFRs, which make up one-third of all 
protected land, are under the authority of the National Forestry Authority (NFA). In 
some instances, protected areas are managed jointly by the UWA and NFA or between 
those agencies and local community organizations under collaborative management 
agreements. Local Forest Reserves, covering less than 6,000 ha, are governed by the 
District Forestry Services (DFS) and Local Governments (LGs).  
Lastly, the case of Uganda is relevant because the country has enacted several 
policies and laws regarding forest management over the last century. It has also 
experienced significant changes in regard to its political system, changing from colonial 
rule to dictatorship, democracy, and more recently towards authoritarianism over the 
last century, which led to substantial changes in how forests were managed. An analysis 
of this case contributes to understanding how historical settings affect the forest policy 
regime as well as how the development of the forest policy regime has influenced 




Figure 0.3 – Map of Protected Areas in Uganda 
Note: Protected area boundaries come from the World Database on Protected Areas 
(UNEP-WCMC & IUCN, 2019). 
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1.5 Contributions 
This dissertation contributes to a better understanding of the effectiveness of 
forest governance approaches to the conservation of forested ecosystems and makes 
several theoretical, methodological, and empirical contributions. To date, there remains 
an incomplete picture of whether and how conservation tools function to address 
deforestation, including what interventions work in particular contexts and what factors 
influence effectiveness. The research in this dissertation begins to fill this gap by 
providing an assessment of the impact of protected areas on reducing deforestation, 
evaluating the role of governance in shaping effects, and by offering a historical 
narrative of the development of the forest policy regime and the emergence of an 
institutional logic that has shaped Uganda’s approach to forest management and the 
impact of protected areas. The dissertation takes as its main focus the concept of 
effectiveness and draws on theoretical and methodological insights from environmental 
studies and political science to examine both policy outputs and outcomes—two 
variables that are rarely studied together. Specifically, it investigates two dependent 
variables, forest loss rates and change in the forest policy regime. It takes a problem-
focused, integrative approach using both quantitative and qualitative methods to 
generate evidence to advance understanding of the effectiveness of forest conservation 
interventions, and in particular, to better understand the specific contextual factors that 
shape the impact of protected areas. Gaining a deeper understanding of whether and 
how forest conservation interventions contribute to durable environmental and policy 
outcomes has important implications for determining whether environmental goals are 
reached and for increasing efficacy of conservation efforts.  
In Chapter 2, theoretical expectations about the effect of protected areas as 
institutional controls on reducing forest loss are tested. Despite the importance of 
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knowing whether conservation interventions are effective, the difficulty in attributing 
changes in outcomes causally to specific conservation interventions means that 
relatively few studies have actually measured on-the-ground impact. The dissertation 
employs a quasi-experimental research design to isolate the causal effect of protected 
areas on reducing deforestation. Matching methods are used to create a counterfactual, 
which allows for causal inference. In particular, this approach controls for confounding 
factors that affect both the location of protected areas and the probability of 
deforestation and produces a robust measurement of impact. The extent to which 
protected areas reduce deforestation is an empirical question that should be examined 
in a range of geographical cases because the drivers of deforestation, existing policy 
mix and governance structures, and other context-specific factors are unique across 
localities and in how they operate together to shape impacts. This uniqueness in 
institutional histories and contextual conditions also means that it is difficult to 
generalize across cases. Therefore, it is important to look at effects in many contexts to 
build an evidence base for conservation policy. The findings from the dissertation do 
this by expanding the body of evidence on protected area network effects to the case of 
Uganda, a country with a network of 711 protected areas that span a range of forest 
ecosystem types.  
The dissertation extends current scholarship by quantifying the influence of 
governance on protected area effectiveness. In Chapter 3, I test hypotheses about the 
effect of management authority (centralized or decentralized) and the stringency of use 
rules (strict or less strict, mixed use) on protected area performance. This analysis also 
uses a quasi-experimental, counterfactual approach to closely examine the role of 
governance in influencing the impact of protected areas by comparing the effects of 
five protected area models. The variation in effects across protected area models 
 33 
demonstrates that governance is part of the causal mechanism between land use 
restrictions and outcomes. The relative effectiveness analysis provides more confidence 
that differences across protected area models are because of governance rather than 
confounding factors.  
While there is a growing body of literature assessing the effects of conservation 
interventions, explanations of the pathways through which observed outcomes are 
produced have been relatively understudied. Chapter 4 of the dissertation seeks to better 
understand conservation performance by examining how protected area governance is 
situated within a broader, historically-contingent context and forest management 
regime. I apply a historical institutional approach that pays attention to the development 
of protected area policies and policy mixes. This adds value by opening the black box 
of policy design and examining how historically-contingent factors shape different 
aspects over time. A three-part analytical framework, disaggregating six policy 
elements and characterizing the direction, tempo and modes of policy change, provides 
considerable leverage to explore the complex and dynamic processes of policy change. 
The analysis goes beyond a solely historical description of policy change by developing 
a historical narrative that identifies path dependent processes and examines how the 
calibration of institutional and contextual factors have emerged from historical 
decisions and have had long-reaching effects that are visible in the current institutional 
arrangements of the protected area network and contemporary forest outcomes. The 
results also provide insight into the divergence between policy ambitions and continued 
deforestation. The findings highlight the importance of historical work in 
environmental studies, demonstrating the value added of tracing the complex dynamics 
that emerge from past decisions and shape contemporary choices, as well as how 
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historical analyses can serve as insightful complements to the assessment of 
intervention impact by adding nuance to the explanation of effects.  
Each of the three empirical chapters provides new information about the 
effectiveness of protected area policies on reducing deforestation, and when considered 
together, this work draws attention to the importance of problem framing and the 
research approach. Each chapter shows the different ways in which the effectiveness of 
conservation interventions can be considered and assessed. Each analysis 
simultaneously applies and assesses different epistemological approaches. The three 
analyses show the ways in which different questions and methodologies are, on one 
hand, able to reveal key insights about a phenomenon, while on the other, identify 
further research gaps and the need to address other potentially important factors that 
would advance understanding. The mixed-methods, multi-disciplinary approach 
employed in the dissertation implicitly shows how the research framing affects how 
questions are asked, what methods are used, and ultimately what knowledge is gained 
from the analysis about the effectiveness of protected areas. This is a particularly 
important consideration in the conservation and environmental studies fields because 
research findings from these fields often have direct implications for management and 
policymaking.  
1.6 Overview of the Dissertation 
This dissertation considers how best to conserve the world’s forests and takes 
as its specific aim understanding whether and why forest conservation approaches lead 
to desired outcomes, using the case of the development and impact of protected areas 
on reducing deforestation in Uganda. Understanding the dynamics associated with 
policy approaches to address deforestation requires a combination of data and 
methodological approaches. The dissertation engages literature on policy design, 
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evaluation, and change and uses both quantitative and qualitative methods. It uses 
matching and regression analysis to assess the impact of protected areas on reducing 
deforestation in Chapters 2 and 3, and a qualitative historical policy analysis is 
conducted in Chapter 4 to trace the development and performance of the forest policy 
regime. Together, these chapters provide specific insights into forest governance and 
the effectiveness of protected areas, which can support both research and policy efforts 
to identify effective solutions to the global existential challenge of deforestation. 
The second chapter examines the impact of the Ugandan protected area network 
on reducing deforestation between 2000 and 2019. It applies a quasi-experimental, 
counterfactual approach using statistical matching methods and geospatial data to 
isolate the causal effect of protection on forest cover loss. The results indicate that the 
protected area network has been an effective conservation tool, avoiding deforestation 
compared to similar unprotected areas. This conclusion was robust to an alternative 
definition of forests and to potential hidden bias. A small spillover effect was detected 
at the 5-km level.  
The third chapter provides a more nuanced contribution to the study of 
effectiveness by measuring impact across different protected area governance models. 
An analysis of the effects of heterogenous treatments provides for the examination of 
the role of governance in determining effectiveness. Protected areas are categorized 
into five groups based on managing agency and the rules governing use of the protected 
areas: less strict Central Forest Reserves managed by the National Forestry Authority, 
more strictly protected and centrally governed National Parks and Wildlife Reserves 
managed by the Uganda Wildlife Authority (UWA PAs), less strict Wildlife 
Sanctuaries (WSs), less strict and jointly managed Community Wildlife Management 
Areas, and less strict Local Forest Reserves managed by Local Governments and 
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District Forestry Services. Matching methods are used to control for confounding 
factors, and the effects of each model of protection as well as relative effects were 
quantified. Heterogenous effects across the different types of protected areas were 
found. The more strictly protected UWA PAs generated the greatest conservation 
benefit; however, mixed-use CFRs, WSs, and CWMAs also avoided deforestation. 
Local Forest Reserves were associated with greater deforestation than similar 
unprotected areas. The results indicate that governance, including but not limited to the 
institutions charged with governing and their approach to management, co-determines 
the success and effects of protected areas. 
The fourth chapter delves deeper into the explanation of protected area impacts, 
specifically exploring how lingering colonial institutional logics have influenced 
contemporary protected area institutions and their conservation effects. It applies a 
historical institutionalist approach and process tracing methodology to analyze change 
and continuity in the forest policy regime in Uganda from the colonial era to the present, 
examining what aspects of the forest regime have changed, at what points in time, and 
how. The analysis traces how the forest policy regime was transformed with the 
establishment of Uganda as a British Protectorate, which served as a critical juncture in 
which the trajectory of the forest policy regime would center around conservation on 
public lands and agricultural development on private lands. Centralized control of 
forests and the concentration of forestry activities on public lands became deeply 
entrenched through the formation of the Forest Department, the establishment of the 
protected area network, and the accumulation of other policies and laws. This 
institutional logic was reproduced with more recent efforts to decentralize forest 
governance and incorporate collaborative forest management approaches. As a result 
of decades of policy development, protected areas were solidified as the dominant 
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approach to forest conservation, and several protected area models have developed with 
different governance configurations and varying degrees of effectiveness in terms of 
avoiding deforestation. The results from this chapter advance the argument that the 
contemporary approach to forest management must be understood as a product of 
institutional legacies, which shape the effectiveness of conservation interventions.  
The last chapter provides a set of conclusions about the effectiveness of 
protected areas in addressing deforestation. It explores the implications of the analytical 
aspects of the dissertation for scholarship on forest governance within the fields of 
environmental studies and political science and identifies insights that are relevant for 
policy and practice. It concludes with suggestions for future research and a discussion 
of the outlook on forest management and global efforts to conserve the world’s forests. 
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Chapter 2  
The Impact of Protected Areas on Reducing Deforestation in Uganda 
 
2.1 Introduction 
Forests are important for mitigating climate change, retaining biodiversity, 
maintaining ecosystem vitality, and sustaining human well-being. However, many 
forested landscapes are under threat as a result of agricultural expansion, unsustainable 
harvesting, and infrastructure development among other factors (FAO and UNEP, 
2020). Ongoing forest loss is a pressing concern globally, and actors have turned to a 
range of conservation interventions to combat deforestation (Agrawal et al., 2018; 
Börner et al., 2020). Land use zoning policies designed to restrict use, such as protected 
areas, are one such intervention that can play a key role in conserving landscapes 
(Maxwell et al., 2020; Watson et al., 2014). 
Protected areas cover approximately 15% of global land area, and the number 
and extent of protected areas has grown over the last few decades (Jenkins & Joppa, 
2009; UNEP-WCMC & IUCN, 2019). The scale of protected area coverage along with 
the paramount position they hold as the “cornerstone of biodiversity conservation” 
(CBD, 2020) suggest these area-based interventions have been effective in stemming 
ecosystem loss (Rodrigues & Cazalis, 2020). Despite the widespread use of protected 
areas as conservation interventions, only a relatively small body of literature exists that 
rigorously examines the impact of protected areas on forest loss. A growing number of 
studies has begun to address this gap by applying quasi-experimental research designs 
to control for confounding variables and by taking into account spillover effects (Börner 
et al., 2020). However, the number of quasi-experimental, impact evaluations within 
the forest conservation literature is extremely limited compared to the over 240,000 
protected areas worldwide, and the geographical scope of impact evaluations remains 
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very narrow, with few studies examining protected area impacts in Africa compared to 
other regions (dos Santos Ribas et al., 2020).  
This chapter assesses the impact of protected areas on reducing deforestation in 
Uganda between 2000 and 2019. The study area contains an expansive protected area 
network, has experienced shrinking forest cover, and has reducing deforestation as a 
national policy priority (Ministry of Water and Environment, 2015a; Uganda National 
Planning Authority, 2013; UNEP-WCMC & IUCN, 2019). The decline in forest cover 
raises an important question about the effectiveness of existing conservation policies 
intended to combat forest loss: how much deforestation would have occurred had 
protected areas not existed? To date, the effectiveness of the Ugandan protected area 
network in avoiding deforestation has not been rigorously assessed using a quasi-
experimental research design to control for confounding factors. This is not to say that 
studies of protected areas in Uganda are non-existent; in fact, there is a rich literature 
examining protected area development, governance, and use as well as a multitude of 
studies measuring trends in forest condition and socio-economic outcomes for people 
living near protected areas (e.g., Banana, Nsita, and Bomuhangi (2018); Jagger (2009); 
Nakakaawa, Moll, Vedeld, Sjaastad, and Cavanagh (2015); Petursson and Vedeld 
(2015); Petursson, Vedeld, and Sassen (2013); Tumusiime and Vedeld (2015); 
Tumusiime, Vedeld, and Gombya-Ssembajjwe (2011); Turyahabwe, Geldenhuys, 
Watts, and Obua (2007); Vedeld et al. (2016)). However, there is a dearth of 
information on the performance of the protected area network, in particular on 
additionality in terms of avoided deforestation, in Uganda as well as in other African 
contexts. This discrepancy is problematic given that the impacts of protected areas are 
context-specific, and the differences in landscape characteristics, drivers of 
deforestation, and institutional arrangements across geographical settings limit 
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generalizability across cases (Agrawal, 2014; Börner et al., 2020; Rodrigues & Cazalis, 
2020; Sills & Jones, 2018). This study complements the existing literature by providing 
new evidence of the impact of the Ugandan protected area network on forest cover 
change. This case presents an opportunity to examine protected area effectiveness in a 
setting where protection spans multiple biomes from moist broadleaf forests to tropical 
grasslands, savannas, and shrublands in a network composed of 711 forest reserves and 
wildlife conservation areas managed by three state authorities (Dinerstein et al., 2017; 
UNEP-WCMC & IUCN, 2019). By examining the period from 2000 to 2019, the 
analysis also provides insight into the effectiveness of the country’s forest sector 
reforms, which occurred in the 1990s and early 2000s and significantly changed forest 
governance with the goal of sustainable forest management (Banana et al., 2018; GoU, 
2001; Jagger, 2009; Turyahabwe & Banana, 2008). 
In this study, I estimate the amount of avoided deforestation owing to protected 
areas using statistical matching methods to control for confounding variables. I assess 
spatial spillover effects to determine whether deforestation was displaced to 
unprotected lands surrounding protected areas and conduct a sensitivity analysis to test 
the robustness of the results against potential hidden bias. The results of this study 
indicate that protected areas have been an effective forest conservation strategy. This 
conclusion is robust to potential unobserved heterogeneity and to an alternative 
definition of forest cover. The findings from this study can help inform efforts to 
improve forest conservation in Uganda and potentially elsewhere. More broadly, this 
study contributes to the growing body of evidence on the effectiveness of area-based 
approaches to conservation.  
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2.2 Theoretical Expectations of Protected Area Impact 
Protected areas have been employed as essential elements of forest conservation 
strategies around the world. Conservation actors have established them with the 
purpose of conserving biodiversity, protecting ecosystems, and safeguarding ecosystem 
function and other benefits derived from the environment (Watson et al., 2014). As 
conservation instruments, protected areas affect forest cover outcomes by placing 
restrictions on access to and use of forests within designated areas. The regulation of 
protected areas influences the behavior of forest actors who are deterred from certain 
activities (e.g., harvesting forest products, converting forest to other land uses) by 
monitoring, rule enforcement, sanctions, and social norms. In this way, they serve as 
disincentives that discourage extractive behavior within designated areas in order to 
produce desired conservation outcomes1 (Börner et al., 2020). The expectation is that 
areas designated as protected will experience less conversion to other uses than 
unprotected lands, thereby conserving ecosystems. Thus, one of the key measures of 
success for protected areas is how much forest or ecosystem loss has been avoided. 
In addition to intended conservation outcomes, protected areas may unleash 
new land use dynamics that produce unintended effects, also known as spillover or 
leakage effects, beyond the target areas (Pfaff & Robalino, 2017). Spillover effects 
occur because of changes to the land-use calculus resulting from the conservation 
policy and may result in outcomes that run counter to intended impacts, e.g., increasing 
forest loss in surrounding areas (Meyfroidt et al., 2020). For instance, Bare, Kauffman, 
and Miller (2015) found that conservation aid, which is to a great extent targeted to 
protected areas, was associated with increased deforestation in Africa. Spillover effects 
 
1 This is in contrast to incentives, such as payments for ecosystem services, which provide rewards for 
this result. 
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may occur, for example, because the presence of a protected area spurs infrastructure 
development to support tourism in the park, leading to more deforestation in adjacent 
areas (Robalino, Pfaff, & Villalobos, 2017). Alternatively, outcomes may be produced 
that are in line with the policy, such as reduced deforestation in the areas around 
protected areas, creating what Baylis et al. (2016) describe as a “halo effect.” For 
instance, protection might signal a commitment to low development in the area, 
resulting in out-migration and a fall in land use change around protected areas as 
identified by Herrera, Pfaff, and Robalino (2019) in Brazil. Spillover effects may not 
occur at all if the conservation instrument is working as intended. Conversely, it is 
assumed that spillover effects will occur when there is a significant impact within 
protected areas, so if there is little effect within the protected areas, it is unlikely that 
spillover effects will occur (Herrera et al., 2019; Pfaff & Robalino, 2017). The specific 
features that shape the “channels” through which spillovers occur, at what magnitude, 
and where vary (Pfaff & Robalino, 2017). Spillover analyses are necessary to gain a 
more comprehensive picture of the impact of protected areas, and it is important to 
assess whether spillover effects are produced across a range of settings. 
2.2.1 Evaluating Protected Area Effects 
Recognizing the importance of evidence for informing policy design and 
program implementation, evaluations of the effects of environmental programs and 
policies have become an important part of the conservation literature and practice 
(Baylis et al., 2016; Börner et al., 2020; Ferraro & Pattanayak, 2006). The effects of 
conservation interventions manifest in a multitude of ways, and assessments may 
evaluate a variety of ecological and socio-economic outcomes, including changes in 
forest cover, species abundance, access to resources, and nature-based income among 
others (Börner et al., 2020; Lindsey et al., 2014; Oldekop et al., 2016; Rodrigues & 
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Cazalis, 2020). Researchers are increasingly utilizing innovative research designs to 
evaluate the impact of a range of conservation interventions, including protected areas, 
PES programs, and REDD+ (Börner et al., 2020; Caplow, Jagger, Lawlor, & Sills, 
2011; Coad et al., 2015; Geldmann et al., 2013; Miller & Nakamura, 2018; Wunder et 
al., 2020).  
 One such approach to assess effectiveness is to determine the impact of 
protected areas on a particular outcome using quasi-experimental research designs 
(Ferraro, 2009). An impact evaluation assesses changes in the outcome of interest that 
can be attributed to an intervention. Assessing the causal impact of protected areas as 
well as other forest conservation interventions is complicated by the non-random nature 
of the treatment. Protected areas are not randomly placed within a landscape and tend 
to be located in areas where pressure to convert forest to other uses is lower, such as on 
steeper slopes, in more remote locations, and on lands with lower agricultural value 
than unprotected areas (Blackman et al., 2015; Joppa & Pfaff, 2010a; Venter et al., 
2018). Therefore, a comparison between the deforestation rate inside of protected areas 
to the deforestation rate outside of the protected areas may conflate the impact of 
protection with the effect of plot characteristics, such as accessibility, thereby 
producing biased impact estimates. If, for example, protected areas are 
disproportionately located in remote locations, a simple comparison of deforestation 
rates inside and outside of the protected areas might indicate that deforestation is lower 
in protected areas. However, in this example, deforestation rates might be lower in 
protected areas simply because they are inaccessible and not because of their protection 
status. Therefore, an empirical strategy that controls for the non-random siting of 
protected areas is needed to help determine impact (Ferraro, 2009; Ferraro & Hanauer, 
2014; Joppa & Pfaff, 2010b; Schleicher, Eklund, et al., 2019). The conservation 
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effectiveness literature has increasingly drawn on counterfactual approaches and 
statistical matching, in which comparisons are made between protected areas and 
unprotected lands with similar characteristics to control for selection bias associated 
with the location of protected areas (Andam, Ferraro, Pfaff, Sanchez-Azofeifa, & 
Robalino, 2008; Blackman, 2013; Blackman et al., 2015; Börner et al., 2020; 
Bruggeman, Meyfroidt, & Lambin, 2018; Ferraro & Hanauer, 2014; Joppa & Pfaff, 
2010a; Schleicher, Eklund, et al., 2019) These approaches control for confounding 
variables that affect the outcome and the assignment of protection by taking into 
account the non-random siting of protected areas. They allow changes in outcomes to 
be attributed to an intervention and are thus necessary to estimate the causal effect of 
protection on forest loss reliably. 
As policymakers and practitioners around the world have deployed a range of 
conservation instruments to promote sustainable land use and forest management, a 
body of studies has amassed in the conservation literature to evaluate their 
effectiveness. In a review of the effects of various instruments on forest cover, Börner 
et al. (2020) identified 99 counterfactual based studies quantifying the effects of 
conservation mechanisms on forest cover that had been published over the last twenty 
years. Treatment effects for protected areas and payments for ecosystem services 
instruments were the most widely published, and national or global assessments of 
conservation intervention effects were less common than sub-national studies. Of the 
studies in their review, quasi-experimental research designs were the most commonly 
used. Only two studies in the review applied randomized controlled trials to assess 
effects of PES programs—in Uganda (Jayachandran et al., 2017) and Bolivia (Wiik et 
al., 2019). Two others used synthetic control methods (Rana & Sills, 2018; Sills et al., 
2015). The predominance of quasi-experimental designs is unsurprising because most 
 45 
conservation interventions “target places.” As such, interventions are not randomly 
assigned, meaning experimental designs cannot be applied and concerns about location 
bias must be addressed (Börner et al., 2020, p.2). Further, baseline data—from before 
an intervention was applied—may not always be available, which further limits the 
methodological approach that can be applied. 
2.2.2 Evidence of Protected Area Effects 
Turning to protected areas in particular, scholars have found that protected areas 
are generally effective in reducing deforestation (dos Santos Ribas et al., 2020; Miller 
& Nakamura, 2018). The impact of protected areas on avoided deforestation has been 
evaluated using quasi-experimental methods in a range of contexts, including Bhutan 
(Bruggeman et al., 2018), China (Yang et al., 2019), Costa Rica (Andam et al., 2008), 
Brazil (Herrera et al., 2019; Nolte et al., 2013; Pfaff et al., 2014), Ecuador (Cuenca, 
Arriagada, & Echeverría, 2016; Van Der Hoek, 2017), Indonesia (Gaveau et al., 2009; 
Shah & Baylis, 2015), Madagascar (Eklund et al., 2016), Mexico (Blackman et al., 
2015), and Panama (Haruna, Pfaff, Van Den Ende, & Joppa, 2014). The total number 
and geographical coverage of studies quantifying the impacts of protected areas within 
the forest conservation literature are still rather sparse, with many more studies 
examining effects from protected areas in South America and Asia than in the African 
continent (dos Santos Ribas et al., 2020).  
While the results of impact evaluation studies in the conservation literature 
indicate protected areas are effective, the magnitude of effects differ, indicating 
protected area effectiveness varies across settings (Börner et al., 2020; dos Santos Ribas 
et al., 2020). Deforestation pressure differs across landscapes, and the specific 
instrumental design and the extent to which policies are enforced vary widely across 
contexts. These factors can result in variation in the effects of conservation 
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interventions (Eklund & Cabeza, 2017; Rodrigues & Cazalis, 2020). Therefore, it is 
important that assessments of protected area effects are done on a range of contexts and 
countries. 
A growing body of research within the African continent aims to expand the 
collection of evidence on the effects of forest conservation interventions. Several 
studies have assessed trends in forest and ecosystem outcomes, determining 
effectiveness through inside-outside comparisons. Pfeifer et al. (2012) compared trends 
in forest loss within protected areas to buffer zones and the wider unprotected 
landscape, finding effectiveness varied across East African countries and by protected 
area type. Riggio, Jacobson, Hijmans, and Caro (2019) assessed effectiveness in terms 
of ecosystem representativeness in protected areas in East Africa and observed variation 
by country and ecosystem type. Country specific studies found mixed results in 
deforestation trends in protected areas. In a study of forest cover trends in Ethiopia, 
Young, Evangelista, Mengitsu, and Leisz (2020) found protected areas managed for 
timber production or hunting experienced increases in forest cover over the study 
period, while a reduction in forest cover was observed in national parks. Similarly, in 
Ghana, deforestation was observed within forest reserves between 1990 and 2015 
(Opoku, Macgregor, Sloan, & Sayer, 2019). In Tanzania, most deforestation within 
protected areas was concentrated in a few, large protected areas, while others 
experienced little deforestation. Further, deforestation inside isolated protected areas 
was correlated with deforestation in buffer areas (Gizachew, Rizzi, Shirima, & Zahabu, 
2020). In an assessment of forest carbon loss and gains in Uganda, Gizachew, Solberg, 
and Puliti (2018) found 37% of protected areas maintained or gained forest carbon 
between 2000-2012, and forest carbon changes varied across protected area 
management types. 
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Several studies have used quasi-experimental designs to isolate causal effects, 
and the effectiveness of African protected areas on avoided deforestation has varied 
across contexts. In a study of a subset of protected areas in 23 African countries, 
Bowker, De Vos, Ament, and Cumming (2017) showed that a majority of protected 
areas were effective at reducing deforestation between 2000 and 2013. As for national 
level studies, in Madagascar, studies have similarly found that protected areas have 
been effective in stemming deforestation (Desbureaux et al., 2015; Eklund et al., 2016; 
Eklund, Coad, Geldmann, & Cabeza, 2019). Desbureaux et al. (2015) found weaker 
effects in more remote and poorer regions from 2001-2012, while Eklund et al. (2016) 
found effectiveness varied over time (1990-2000 and 2000-2010) and by forest type. 
Butsic, Baumann, Shortland, Walker, and Kuemmerle (2015) used an instrumental 
variable modeling approach to assess effectiveness and showed that protected areas 
reduced forest loss in the Democratic Republic of Congo between 1990 and 2010. 
Using panel regression, Panlasigui et al. (2018) found national parks had no statistically 
significant effect on reducing deforestation between 2001 and 2013 in Cameroon, while 
Bruggeman, Meyfroidt, and Lambin (2015) found areas designated as permanent forest 
estate were associated with less deforestation over a similar period. In addition to 
ecological effects, studies have also examined the impact of protected areas on socio-
economic outcomes. Keane et al. (2020) measured a small effect of wildlife 
management areas on household wealth in Tanzania, while a similar study in Ethiopia 
found that those living in or around national parks had higher household incomes than 
those living outside (Estifanos, Polyakov, Pandit, Hailu, & Burton, 2019). 
As this brief review indicates, the line of research on the impact of protected areas 
on a range of outcomes across African contexts is advancing but rather limited. Few 
studies have applied quasi-experimental methods to isolate the causal effects of 
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protected area conservation interventions. There is scant geographical coverage, limited 
evidence on effectiveness of countries’ entire protected area networks, and few insights 
from more recent time periods or over decade-plus timeframes. Additionally, the 
evidence on protected area impacts is mixed, and conclusions vary across contexts, 
which highlights the importance of expanding the coverage of impact evaluations. The 
lack of impact evaluations, especially those that can causally attribute changes in 
outcomes to interventions, across a range of contexts is a significant gap in the 
conservation literature. Additional research is therefore needed to compile a body of 
evidence on conservation instrument effectiveness (Börner et al., 2020; Ferraro & 
Pattanayak, 2006). 
2.2.3 Background on Study Area and Hypotheses 
 This study aims to fill this research gap by evaluating the conservation impact 
of the Ugandan protected area network between 2000 and 2019. It adds to the body of 
evidence about the effectiveness of existing protected areas in achieving their goals and 
about the settings in which protected areas have functioned as expected theoretically. It 
contributes to the conservation impact evaluation literature by capturing the impact of 
an entire protected area network, spanning 711 individual protected areas across 
different forest types and with multiple management arrangements, rather than only 
those protected areas with certain IUCN categorizations or within a particular region, 
as well as by assessing the durability of effects by examining impact over nearly two 
decades (Figure 2.1). Thus far, in Uganda, the focal setting of this analysis, no studies 
have used matching methods and regression or other quasi-experimental techniques to 
evaluate the effects of the Ugandan protected area network on reducing deforestation 
during the study period.  
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Many of Uganda’s remaining forests are located in protected areas. 
Approximately 15% of all land, and 60% of forested land, is designated as protected 
and managed by government agencies. Figure 2.2 shows the location of protected areas. 
The protected area network of Uganda includes 506 Central Forest Reserves, 192 Local 
Forest Reserves, 13 Wildlife Sanctuaries, 12 Wildlife Reserves, 10 National Parks, and 
5 Community Wildlife Management Areas. The National Parks, Wildlife Reserves, 
Wildlife Sanctuaries, and Community Wildlife Management Areas are managed by the 
Uganda Wildlife Authority. The Central Forest Reserves, which make up one-third of 
all protected land, are under the authority of the National Forestry Authority. In some 
instances, protected areas are jointly managed by the UWA and NFA or between those 
agencies and local community organizations under collaborative management 
agreements. Local Forest Reserves, covering less than 6000 ha, are governed by the 




Figure 2.1 – Map of Ecoregions and Protected Areas in Uganda 
Note: Protected area boundaries come from the World Database on Protected Areas 







Figure 2.2 – Map of Protected Areas and Forest Extent and Loss in Uganda, 2000-
2019 
Note: Data on forest extent and loss come from the Hansen et al. (2013) Global Forest 
Change dataset. In this map, forest extent is measured by the tree canopy cover of at 
least 10% spanning 0.5 hectares in the year 2000. Protected area boundaries come from 
the World Database on Protected Areas (UNEP-WCMC & IUCN, 2019). 
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The study adds to previous literature which has found some evidence that 
conservation interventions have been effective in Uganda. Studies on deforestation 
trends in Uganda have noted widespread deforestation throughout the country largely 
owing to agricultural expansion and fuelwood extraction; however, deforestation rates 
within protected areas, especially National Parks, have been lower than in the 
unprotected landscape (MWE, 2015; Twongyirwe, Bithell, Richards, & Rees, 2015; 
Twongyirwe et al., 2011; Twongyirwe, Sheil, Sandbrook, & Sandbrook, 2014). Quasi-
experimental and experimental evaluations of conservation instruments, including 
participatory approaches to protected area management and PES programs, have 
produced mixed results. In a study of the effects of decentralization policy reform, 
Jagger (2009) found no evidence that policy changes in the early 2000s lead to 
improved forest outcomes in protected areas. In a study of the effects of decentralized 
protected area management around Rwenzori Mountains National Park, Jagger, Sellers, 
Kittner, Das, and Bush (2018) found villages with collaborative management 
agreements experienced marginally greater increases in forest cover as well as increases 
in cropland and concluded that CMAs are not producing forest conservation outcomes 
outside of protected area boundaries. In a randomized evaluation, Jayachandran et al. 
(2017) found that a PES intervention had been effective in reducing forest cover loss 
from 2011 to 2013.  
This study aims to assess whether expectations about the effectiveness of 
protected areas in conserving forested ecosystems apply to the protected area network 
in Uganda. I test the following hypotheses about the impact of protected areas on 
reducing deforestation in Uganda: (1) the Ugandan protected area network has avoided 
deforestation during the study period, 2000-2019; and (2) the effect of protection is 
limited to within protected areas so that spillover effects in areas adjacent to protected 
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areas are not produced. Evidence in support of these hypotheses would substantiate the 
theory that area-based measures, by imposing an institutional structure that sets rules 
over the use of designated spaces, are effective tools to conserve ecosystems. 
2.3 Methods 
This analysis uses a quasi-experimental, counterfactual approach to assess the 
impact of protected areas on reducing deforestation. Casual inference relies on valid 
estimation of the counterfactual which can be achieved through matching. To determine 
the causal impact of protected areas on forest loss, it is necessary to consider what the 
outcome would have been without the intervention. However, the amount of 
deforestation that would have occurred in the absence of protection cannot be observed 
(Schleicher, Eklund, et al., 2019; Sills & Jones, 2018). 
Matching methods are used to control for selection bias created by the non-
random assignment of protection (Ferraro, 2009; Ferraro & Pattanayak, 2006). With 
matching, a control group is created by pairing observations from within protected areas 
with similar observations from outside of protected areas, so that both observations in 
each pair are as similar as possible on average in terms of the values of observed 
covariates that affect both selection into treatment (protection status) and deforestation. 
A new sample of paired observations is compiled with the aim of achieving balance, or 
to make the distributions of covariates in the treatment (protected) group similar to 
those in the control (unprotected) group. This creates a sample in which the only 
difference between groups is that the control group did not receive treatment. The 
control group can then represent the counterfactual outcome, providing an estimate of 
what the deforestation rate within protected areas would have been had these areas not 
been protected. The analysis can function then as if random assignment had occurred, 
allowing for causal inference. By using the matching approach, the causal effect of 
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protection on the deforestation rate can be determined by calculating the average 
treatment effect on the treated (ATT), and thereby avoids wrongly attributing the 
preservation of forests to their location (Schleicher, Eklund, et al., 2019). 
2.3.1 Assumptions  
Two assumptions must be met to produce unbiased estimates of the ATT. The 
first is the conditional independence assumption, or ignorability. Conditional on 
observed characteristics, there is no selection bias, and treatment assignment and 
outcomes are independent (Blackman, 2013; Caliendo & Kopenig, 2005; Stuart, 2010). 
For this assumption to hold, all important confounding variables are observable and 
included in the analysis. Confounding variables are those that affect both the probability 
of a plot being within the boundary of a protected area and the probability that the plot 
was deforested during the study period. When this assumption holds, the non-random 
siting of protected areas can be ignored because the only difference between 
observations in the sample is the treatment, and the difference between outcomes for 
the treated group and the control group can be interpreted causally. This assumption is 
not testable; therefore, one must rely on an informed selection of relevant confounding 
variables, an adequate balance of covariates between treatment and control groups in 
the matched sample, and a test of the robustness of results through sensitivity analysis.  
Second, the stable unit treatment value assumption must be met. This 
assumption means that treatment (protection status) on one plot does not affect 
outcomes on another. Policy interventions that have spillover effects, for instance 
protected areas that displace deforestation to adjacent zones, would violate this 
assumption. To test this assumption, assessments of spillover effects in 1 km and 5 km 
adjacent zones around protected areas were conducted. 
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2.3.2 Nearest Neighbor One-to-One Matching 
This study uses nearest neighbor one-to-one propensity score matching to 
isolate the causal effect of protected areas on forest loss. Propensity score matching has 
been used widely in the forest conservation impact evaluation literature, and the 
approach used in this study follows methods similar to Blackman et al. (2015), Cuenca 
et al. (2016), Gaveau et al. (2009), and others. 
Propensity score matching methods account for the difference between 
treatment and control groups by modeling the selection process. The similarity of plots 
is measured using the propensity score, or the predicted probability of the plot being 
located inside a protected area given a set of observable characteristics (covariates). A 
logistic regression model, where protected area status (0 for unprotected, 1 for 
protected) is the outcome variable and the covariates are the predictors, is used to 
calculate the propensity scores, which range from 0 to 1. The propensity scores are then 
used to pair observations from the treatment group to those with the nearest scores in 
the control group in order to improve balance (Rosenbaum & Rubin, 1983). A caliper 
of 0.25 standard deviations was used. A caliper sets a threshold for assessing the quality 
of matches and is used to ensure that matched pairs were similar. If a treated observation 
did not have a match within the caliper, it was discarded. One-to-one matching was 
done without replacement, so that a control unit could only be matched once to a treated 
observation. Matching was performed using the MatchIt package (Ho, Imai, King, & 
Stuart, 2011), and all analyses were conducted using R (R Team, 2018). 
Determining unbiased estimates of the ATT relies on the matching procedure 
producing a sample in which the treatment and control groups are similar. The quality 
of matches was assessed by evaluating whether the differences between confounding 
variables in the treatment and those in the control group had been minimized after 
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matching (Rosenbaum, 2002). The standardized mean difference, variance ratios, and 
Kolmogorov-Smirnov (K-S) statistic were examined for each variable. The threshold 
of acceptability for the difference in standardized means has generally been agreed to 
within the range of 0.1 and 0.25 (Caliendo & Kopenig, 2005; Greifer, 2019; Stuart, 
2010). A threshold of 0.25 was used in this study. Variance ratios between 0.5 and 2 
are generally considered acceptable. The K-S statistic, with significance at the 0.05 
level, should be close to 0 (Caliendo & Kopenig, 2005; Greifer, 2019; Rosenbaum and 
Rubin, 1985; Stuart, 2010). In line with best practices in the use of matching methods, 
the region of common support, or the overlap between treatment and control groups in 
terms of covariates, was visually assessed, by examining the propensity score 
distribution to assess the similarity between treatment and controls after matching. 
Additionally, the number of treatment units matched and discarded in the matching 
procedure was determined (Schleicher, Eklund, et al., 2019). Covariate balance was 
assessed using the cobalt package in R (Greifer, 2019). The matching procedure 
produced a sample with acceptable balance (Appendix A). 
2.3.3 Sampling Strategy  
A pixel level dataset was created from a random sample of 500,000 plots located 
both inside of protected areas and in the unprotected landscape. The unit of analysis is 
the plot, which is based on the 30m2 pixel from the tree cover and forest loss datasets. 
Plots that were not forested at the start of the study period were discarded. Because 
there is no single definition of forests, I compiled two samples using two recognized 
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definitions of forests and ran the analysis using each sample to test the sensitivity of 
results to the definition of forest.2  
In the first sample, I defined forests as an area of more than 0.5 ha with canopy 
cover of more than 10%, which is based on the FAO definition of forests from the 
Global Forest Resources Assessment (Figure 2.3) (FAO, 2020a). This threshold 
captures both open (tree canopy cover between 10-40%) and closed forests (tree canopy 
cover >40%) in a range of ecosystem types including drylands, savannas, and tropical 
forests. I used the tree cover data from the Hansen et al. (2013) Global Forest Change 
dataset to determine forest extent. In the second sample, forests were defined as areas 
with at least 30% tree cover and covering at least one hectare. The threshold of 30% 
tree cover in the plot is consistent with the definition of forests adopted by Uganda for 
participation in the UNFCCC (Sasaki & Putz, 2009). Henceforth, the samples will be 
referred to as the FAO-defined forest extent sample and the Uganda-defined forest 
extent sample. Unless specified, the discussion of results refers to the analysis using the 
FAO-defined forest extent sample. 
 
 
2 Studies on the impact of forested protected areas have used a range of data sources, forest definitions, 
and tree cover thresholds.   
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Figure 2.3 – Extent of Forest Cover in 2000 by Definition 
Note: The map on the left shows forest extent using the FAO definition, and the map 
on the right shows forest extent using the Uganda definition. Data come from the 
Hansen et al. (2013) Global Forest Change dataset. 
 
Plots with missing data were excluded from the sample. The sampling selected 
plots with a minimum distance of 150 m to the next to minimize the potential for spatial 
autocorrelation. ArcGIS 10.8 was used to compile the geospatial data and for spatial 
transformations and analysis. For each plot, spatially explicit data on forest loss, 
protection status, and the covariates were collected. In ArcMap, all layers were 
projected to the Africa Albers Equal Area Conic projected coordinate system.  
2.3.4 Variables 
2.3.4.1 Outcome 
Deforestation is defined as a change in forest land cover to non-forest land cover 
(FAO, 2020a)3. The outcome variable is a binary variable that indicates whether the 
 
3 This definition is consistent with the tree cover loss definition using by Hansen et al., (2013) in which 
“tree cover loss is defined as ‘stand replacement disturbance,’ or the complete removal of tree cover 
canopy at the Landsat pixel scale.” 
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plot was cleared during the study period. Areas that were forested in 2000 and converted 
to non-forest by 2019 were considered deforested and had a value of 1. Forested areas 
that were not converted during the study period were assigned a value of 0. 
To assess change in forest cover, data on annual forest loss from 2000 to 2019 
from the Global Forest Change dataset, version 1.7, were used (Hansen et al., 2013). 
These data are derived from Landsat 7 ETM+ at 30 m pixel resolution. The Global 
Forest Change dataset also includes data on the percentage of tree canopy cover for 
each plot, which was used to select observations within the minimum forest thresholds. 
2.3.4.2 Treatment 
The treatment variable is a dummy variable that indicates whether the plot was 
located inside of a protected area or in unprotected land. Observations inside of 
protected areas were given a value of 1, and those outside were given a value of 0. Data 
on the protected area boundaries come from the World Database on Protected Areas 
(UNEP-WCMC & IUCN, 2019) and the Uganda National Forest Authority GIS 
database found within the World Resources Institute data online portal (NFA, 2007).  
2.3.5 Covariates 
A set of potential confounding variables was identified from a review of the 
relevant literature on protected areas, deforestation, and forest conservation 
intervention impact evaluations (Andam et al., 2008; Blackman, 2013; Blackman et al., 
2015; Gaveau et al., 2009; Schleicher, Eklund, et al., 2019). The confounding variables 
take into account characteristics of the land which are associated with deforestation and 
the placement of protected areas. Slope, elevation, rainfall, and above ground woody 
biomass density can be used to indicate land use potential and conversion pressure. 
Accessibility is another factor associated with decisions to convert land and harvest 
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forest products. Access to the forest and markets was measured by travel time to nearest 
city of 50,000 inhabitants and Euclidean distance to roads. 
2.3.5.1 Above Ground Biomass Density 
Above-ground woody biomass density can be used as an indicator of forest type 
and structure. Data on above-ground live woody biomass density (Mg/ha) was 
downloaded from the Global Forest Watch data platform (Baccini et al., 2012). The 
data are at approximately 30 m resolution for the year 2000.  
2.3.5.2 Elevation and Slope 
Elevation and slope are factors that determine how accessible a plot is and may 
be associated with the suitability of the plot for different land uses such as agricultural 
production (Bruggeman et al., 2015; Gaveau et al., 2009; A. Nelson & Chomitz, 2011; 
Nolte et al., 2013). Areas at higher elevation and greater slopes may be less likely to be 
deforested as they are harder to access and are less favorable for agriculture and 
development (Bruggeman et al., 2015; Gaveau et al., 2009; Joppa & Pfaff, 2010a). 
Elevation data come from the United States Geological Survey Center for Earth 
Resources Observation and Sciences (EROS, 1996). The 30-arc second elevation data 
for 1996 come from the GTOPO30 global digital elevation model. The data were 
accessed as a raster layer from the Data Basin platform. The elevation data were logged 
to improve model fit. Data on slope were derived from elevation using Spatial Analyst 
tools in ArcMap 10.8.  
2.3.5.3 Rainfall  
Average rainfall is a determinant of ecosystem type and potential land uses. The 
average annual precipitation data come from the WorldClim dataset (Fick & Hijmans, 
2017). The dataset provides the average annual precipitation from the period 1970-2000 
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at 1 km resolution for the entire country. The rainfall variable in this study captures the 
average annual rainfall in millimeters.  
2.3.5.4 Travel Time to Nearest City 
Travel time to nearest city can be used to measure accessibility to markets which 
is a predictor of deforestation (A. Nelson & Chomitz, 2011; Nolte et al., 2013). The 
dataset on travel time to nearest cities of 50,000 or more people comes from the Global 
Environmental Monitoring Unit of the Joint Research Center of the European 
Commission. Each pixel includes information on the number of minutes needed to 
travel to the nearest settlement with at least 50,000 inhabitants (A. Nelson, 2008).  
2.3.5.5 Distance to Roads 
Distance to roads can also be used to assess accessibility. Roads are an 
important consideration given that they provide a means to access forests and their 
resources. Thus, forests closer to roads face a higher threat of deforestation than forests 
farther away from roads. Data on the Ugandan road network come from the Global 
Roads Open Access Data Set, Version 1 (Columbia University & University of 
Georgia, 2013). It was downloaded as an ArcGIS shapefile from the Socioeconomic 
Data and Applications Center hosted by CIESIN at Columbia University. Once 
uploaded to ArcMap, Statistical Analyst tools were used to calculate the Euclidian 
distance from the center of the pixel to a road in meters.  
2.3.6 Protected Area Network Estimator 
The ATT was calculated using a post-matching regression estimator. 
Combining matching and ordinary least squares regression is a common approach to 
estimate the treatment effect and controls for any remaining imbalances in the matched 
sample (Blackman, 2015; Ho, Imai, King, & Stuart, 2007; Imbens & Wooldridge, 2009; 
Sills & Jones, 2018). The regression model uses data from the matched sample and 
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includes protection status as well as the confounding variables as predictors and forest 
loss as the outcome variable. 
For comparison to the post-matching regression estimator, the conventional, or 
“naïve,” estimator (Pfaff, Robalino, Sanchez-Azofeifa, Andam, & Ferraro, 2009), 
which does not control for selection bias, is used. The conventional estimator is an 
inside-outside comparison of forest loss. The effect is equal to the difference between 
the average forest loss for all protected observations and all unprotected observations 
in the unmatched sample during the study period. As noted earlier, since it does not 
control for the non-random assignment of protected areas, the conventional estimator 
is likely to produce biased results. 
2.3.7 Controlling for Spillovers 
To test for local spillover effects in Uganda, deforestation rates inside of areas 
adjacent to protected areas (treatment) were compared to those of similar unprotected 
areas beyond the adjacent zones (control). Two analyses were conducted: one for 
adjacent areas that were within 1 km of protected areas and a second for areas within 5 
km. Nearest-neighbor one-to-one matching was used. 
In the same way that it would be concluded that protected areas effectively 
reduced forest clearing when the deforestation rate is lower inside protected areas than 
outside, it would be expected that deforestation rates would be lower in the adjacent 
zone than in the wider unprotected land if protected areas created a positive spillover, 
or halo effect. If, instead, protected areas displaced deforestation to adjacent areas, one 
would expect deforestation rates to be higher in the adjacent zone than in the wider 
unprotected land and for the ATT to have a positive value. 
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2.3.8 Sensitivity Analysis 
Despite matching, the treatment and control groups may still differ in terms of 
unobserved confounders. Unobserved or omitted variables may affect the probability 
of being assigned to treatment and deforestation and may bias results. A sensitivity 
analysis was conducted using Rosenbaum bounds to assess how sensitive the results 
were to unobserved heterogeneity (Rosenbaum, 2002; Sills & Jones, 2018). For 
matching to produce an unbiased estimate, observable sources of bias must be 
controlled for. In addition, there are concerns that treatment may be correlated with 
unobserved confounding variables that affect both the probability of deforestation and 
the probability of protection and that these unobserved covariates that were not included 
in the analysis are influential. Rosenbaum bounds provide an indication of how strongly 
unobserved confounding variables would need to be to change the conclusions of the 
analysis (i.e., make the estimated effect not significantly different from zero). In this 
analysis, the parameter, Γ, measures the influence of unobserved covariates on the 
likelihood of receiving treatment for the treatment and control groups. In the sensitivity 
analysis, the value of Γ is raised until the estimate of the effect is no longer significantly 
different from zero. A study is considered sensitive to unobserved bias if the 
conclusions (e.g., effect of protection is not zero) change for values of Γ near 1. If 
conclusions change at higher values of Γ, then the estimate is considered more robust 
to unobservable bias because higher values indicate a stronger relationship between the 
treatment (protection) and the outcome (forest loss). The sensitivity analysis was 
conducted using the rbounds package in R (Keele, 2010). 
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2.4 Protected Area Network Effects 
2.4.1 Summary Statistics 
Table 2.1 shows the summary statistics before and after matching for all 
variables including means for plots inside of protected areas as well as in unprotected 
land. In terms of underlying characteristics, protected areas are different from 
unprotected areas and tend to be located in areas associated with lower deforestation 
pressure. Protected areas in Uganda are, on average, located in areas with higher above 
ground woody biomass, higher elevation, steeper slopes, less rainfall, and are farther 
from major cities and roads. After matching, these differences were reduced. 
Table 2.1 – Summary Statistics for Variables Before and After Matching for 
Protected and Unprotected Groups by Sample 
 
  Sample using  
FAO-defined Forest Extent 
(10% Tree Cover, 0.5 ha) 
Sample using 
Uganda-defined Forest Extent 













Biomass Density (Mg/ha)      
 Unmatched 102.349 56.121 46.228 145.492 83.424 62.068 
 Matched 86.979 80.433 6.547 125.347 118.332 7.015 
Distance to Roads (m)       
 Unmatched 7865.045 4012.486 3852.558 8518.036 4287.398 4230.637 
 Matched 7377.076 7339.770 37.306 7860.343 7886.488 -26.144 
Elevation (m)       
 Unmatched 1256.776 1142.372 114.404 1353.255 1172.991 180.264 
 Matched 1146.533 1128.737 17.800 1170.280 1145.798 24.482 
Log Elevation (m)       
 Unmatched 7.066 7.023 0.043 7.127 7.052 0.075 
 Matched 7.006 6.992 0.014 7.029 7.010 0.019 
Rainfall (mm)       
 Unmatched 1150.125 1174.558 -24.433 1239.359 1201.913 37.445 
 Matched 1124.614 1111.752 12.862 1203.674 1204.207 -0.532 
Slope (degrees)       
 Unmatched 2.446 1.071 1.375 2.902 1.182 1.720 
 Matched 1.798 1.707 0.091 1.904 1.878 0.025 
Travel Time to City (minutes)      
 Unmatched 388.213 229.268 158.946 424.319 240.487 183.8321 
 Matched 362.219 361.079 1.141 387.086 388.051 -0.964 
 
 65 
2.4.2 Estimated Effects of Protection 
Figure 2.4 shows the deforestation rates within protected areas and in the 
unprotected landscape for both the unmatched and matched samples by forest 
definition. The conventional, difference in means estimates, which used the unmatched 
sample and do not address location bias, indicated that protected areas had little effect 
on reducing deforestation. In the full unmatched sample, using the FAO definition of 
forests, the deforestation rate inside of protected areas was 5.06% and 5.25% outside, 
and the difference was not statistically significant. Using the sample based on the 
Uganda definition of forest, the deforestation rate was 7.84% inside and 11.67% outside 
of protected areas. The difference in means estimator showed that protected areas 
reduced deforestation by 3.83 percentage points, indicating a modest effect (p-value 
<0.05). These estimates do not take into account selection bias. The statistically 
significant differences in covariates between groups indicate that ignoring the non-
random siting of protected areas could lead to biased estimates of impact. 
Table 2.2 presents estimates of avoided deforestation. Using the post-matching 
regression estimator, the analysis shows that deforestation rates inside of protected 
areas were significantly lower than those in the wider unprotected landscape. For the 
FAO-defined forest sample, the estimate of the ATT was -0.063, and the null hypothesis 
of zero effect can be rejected (SE=0.0015, p<0.05). Protection status reduced 
deforestation by 6.3 percentage points. For the matched sample, the average 
deforestation rate inside of protected areas was 5.1% and 10.5% outside of them. A 
calculation of the percent change, which is the difference between deforestation rates 
in the protected and control groups divided by the deforestation rate in the control, 
shows that protected areas reduced deforestation by 52%. The avoided deforestation 
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estimate using the sample based on the Uganda definition of forests had approximately 
twice the magnitude at -0.12 and represented a percentage change of 56%. 
Table 2.2 – Protected Area Effects on Forest Cover Change (ATT)  
 
Sample using  
FAO-defined Forest Extent 
10% Tree Cover, 0.5 ha 
Sample using  
Uganda-defined Forest 
Extent 
30% Tree Cover, 1ha 
 ATT Std. Error ATT Std. Error 
PA v. No PA -0.063*** 0.0015 -0.120*** 0.0027 
1-km Buffer v. No PA -0.0027 0.0029 -0.008* 0.0041 
5-km Buffer v. No PA -0.0043*** 0.0008 -0.010*** 0.0019 




Figure 2.4 – Deforestation Rate by Estimator and Forest Definition for Protected 
and Unprotected Land 
 
2.4.3 Spillover Effects 
The spillover effect within the 1 km area surrounding protected areas is small and 
not statistically significant (Table 2.2). The ATT of the 1 km buffer was -0.0027 
(p=0.24). There was a positive spillover at the 5 km level. At the 5 km level, the 
spillover effect was -0.004 (p<0.05). The negative value of the treatment effect 
indicates that adjacent areas within 5 km of protected areas experienced less 
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deforestation than the wider unprotected landscape. Similar results were found using 
the sample based on the Uganda definition of forests. 
2.4.4 Sensitivity Analysis  
Table 2.3 shows the results of the sensitivity analysis for the analysis of the 
effect of protection. The results indicate that the effect is robust to unobserved 
heterogeneity. At Γ of 2.1, the estimate of 6.3 percentage points of avoided 
deforestation remains significantly different from zero (at critical p-value of 0.05). In 
order for there to be no detected effect, unobservable covariates would need to increase 
the likelihood of unprotected plots being assigned to treatment by a factor of at least 
2.1. The spillover effects are not as robust to unobserved confounders, with critical p-
values switching before Γ of 1 for the 1 km buffer analysis and at 1.1 for the 5 km buffer 
analysis (Table A3.1). The results of the sensitivity analysis for the spillover effects 
indicates that estimates would not be significantly different from zero if small amounts 
of hidden bias exist. The results of the sensitivity analyses were similar when using the 
Uganda definition of forest extent sample. 




10% Tree Cover, 0.5 ha 
Sample using 
Uganda-defined Forest 
30% Tree Cover, 1ha 
Γ Upper Bound P-value 
1 <0.0001 <0.0001 
1.1 <0.0001 <0.0001 
1.2 <0.0001 <0.0001 
1.3 <0.0001 <0.0001 
1.4 <0.0001 <0.0001 
1.5 <0.0001 <0.0001 
1.6 <0.0001 <0.0001 
1.7 <0.0001 <0.0001 
1.8 <0.0001 <0.0001 
1.9 <0.0001 <0.0001 
2 0.00001 <0.0001 
2.1 0.00846 <0.0001 
2.2 0.29177 <0.0001 
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2.3 0.88500 <0.0001 
2.4 0.99792 0.00002 
2.5 1.00000 0.00345 
2.6 1.00000 0.09628 
2.7 1.00000 0.51383 
 
2.5 Discussion 
This study has provided new evidence on the effectiveness of protected areas in 
controlling deforestation in Uganda. The methods used have enabled a robust 
measurement of the impact of protected areas by controlling for their location when 
measuring their effect and, also, by assessing whether protected areas displaced 
deforestation to adjacent lands. Protected areas reduced deforestation by 52%, and the 
results of the sensitivity analysis indicate that this result is robust to hidden bias. This 
finding is in line with those from previous studies on the environmental impact of 
forested protected areas (Börner et al., 2020). The analysis produced weak evidence of 
spillover effects. Together, these findings are consistent with the logic behind area-
based conservation measures in that land use designations that restrict access to and use 
of forest resources lead to less forest clearance compared to areas without them, and 
the results provide additional support for the use of protected areas as conservation 
tools.  
The conclusion from this study that protected areas reduced deforestation is 
similar to findings from other studies that also used matching methods to assess impact 
in other contexts. Andam et al. (2008) reported avoided deforestation ATT estimates of 
-0.11 in Costa Rica, and Cuenca et al. (2016) reported -0.06 in Ecuador. This study 
expanded on this work by examining the impact of a protected area network that covers 
multiple ecosystem types ranging from tropical moist broadleaf forests to forests in 
grasslands and savannas and by assessing the robustness of conclusions to an alternative 
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definition of forests. The analysis in this study also finds that the characteristics of 
protected areas in Uganda are similar to those in other contexts (Joppa & Pfaff, 2010a; 
Venter et al., 2018). Ugandan protected areas, on average, are located at higher 
elevation, on steeper slopes, and farther away from cities and roads.  
The findings did not indicate that adjacent areas experienced substantial 
spillover effects resulting from protected areas. For the 1 km and 5 km adjacent zones, 
the effects are small, and only the 5 km estimate is statistically significantly different 
from zero. These findings are consistent with several other studies that have found small 
or insignificant spillover effects (Andam et al., 2008; Blackman et al., 2015; Ferraro et 
al., 2013a; Robalino et al., 2017). However, the results should be interpreted with 
caution as the results of the sensitivity analysis indicate that the findings are sensitive 
to unobserved confounders. In addition, it is possible that deforestation has been 
displaced at larger scales, beyond the 1 km and 5 km zones that were considered in this 
study.  
While the results are generally consistent with findings from other studies, the 
difference between estimators varies from several studies in the forest conservation 
impact evaluation literature. Previous research has found that conventional estimates 
(simple difference in means in the unmatched sample) tend to be biased upward and 
have thus overstated the effect of protected areas on avoiding deforestation (Andam et 
al., 2008; Blackman et al., 2015; Cuenca et al., 2016; Gaveau et al., 2009; Joppa & 
Pfaff, 2010a; Miranda et al., 2016; A. Nelson & Chomitz, 2011; Pfaff et al., 2014). In 
this study, while the direction of the conventional estimate of the ATT is consistent 
with other studies and indicated that protection reduced deforestation, a larger effect 
size was observed with the post-matching regression estimator compared to the 
conventional estimate, which indicates that the inside-outside comparison had 
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understated the effect of protection in this case. This means that the results generated 
from the counterfactual methods indicated that protected areas are more effective than 
would be assumed using conventional methods, which highlights the value of this 
empirical approach and also calls attention to the importance of building a body of 
evidence from analyses in a range of contexts, given that results from single studies 
may not be generalizable across cases.  
It also underscores the importance of methodological choices when measuring 
the environment impact of conservation policies. While the conclusion that protected 
areas have been effective in stemming forest loss in Uganda was consistent across 
definitions of forest, the difference in effect sizes, although not unexpected, shows that 
impact estimates are sensitive to analysis specifications. Few studies explicitly consider 
how forest extent is defined, despite it being an important consideration that determines 
effects and limits the generalizability of results. It is important to note here as well 
potential limitations in regards to forest extent and the data used in this analysis. Forest 
extent was determined in this study by tree cover and minimum area thresholds. These 
criteria do not take into account what type of forests might be included and, for instance, 
could include tree plantations, which differ considerably from natural forests. In 
addition, the tree cover threshold presents another potential concern. The sample using 
the Uganda definition of 30% tree cover and 1 ha area may not capture open or 
fragmented forests that characterize savanna and grassland ecosystems found in 
Uganda, while the FAO definition of 10% tree cover and 0.5 ha may be a catch all 
threshold that overidentifies forests. Lastly, a caveat must be mentioned about the use 
of the Hansen et al. (2013) Global Forest Change dataset. Different approaches were 
used to determine forest loss between 2000 to 2010 and from 2011 onward; therefore, 
there is some potential for inaccurate results from these data. While acknowledging 
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these limitations, the data used in this analysis were the best available to assess 
protected area impact. 
2.6 Conclusion 
Protected areas are the foundation of Uganda’s conservation strategy, and at a 
global level are used widely as part of many countries’ efforts to safeguard the world’s 
remaining forests and biodiversity, maintain ecosystem functions, and mitigate the 
effects of climate change. Despite the global proliferation of protected areas, thus far, 
relatively few quantitative assessments have been conducted to determine whether 
protected areas have been effective in stemming deforestation. This study presented an 
evaluation of the impact of the national system of protected areas in Uganda and found 
that the country’s protected area network effectively protected forests over the past two 
decades. The quasi-experimental approach used to isolate the causal effect of protection 
status shows that the protected area network reduced deforestation by 52% between 
2000 and 2019. The results also indicate that concerns about spillover effects seem to 
be minimal for protected areas in Uganda given only a small spillover effect was 
detected within the 5 km adjacent zone. The findings showed an underestimation of the 
impact of protected areas when using the inside-outside comparison compared to the 
post-matching regression estimate, and effect sizes were sensitive to the definition of 
forest extent used. Both points highlight the importance of well-articulated and careful 
consideration of methodological calibrations when evaluating effects. Overall, the 
study’s findings support theory that land use zoning that restricts access and use of 
forests through protected areas reduces forest loss. 
This study brings to light questions about why and under what conditions 
protected areas conserve forested ecosystems, and several directions should be explored 
for future research. Additional research is needed to unpack how effects vary across a 
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range of different conditions and to identify the moderating factors that may influence 
the effectiveness of protected areas. Future research could assess the effects of different 
protected area designations, such as strict protected areas compared to less strict ones 
or state-controlled versus private or community controlled, to determine how different 
governance regimes affect outcomes. This extension is particularly important given that 
not all protected areas are established solely to preserve forests but may have 
conservation impact, and an analysis of network effects may obscure some of the 
dynamics across protected area models. In a review of the literature on forested 
protected areas, Miller and Nakamura (2018) note that governance (both de facto and 
de jure) is an important factor determining effects. Other studies have indicated that 
effects may vary with the size and age of the protected area, level of funding, use rules, 
as well as by baseline characteristics (Blackman et al., 2015; Ferraro, Hanauer, & Sims, 
2011). Additionally, while this study considered all unprotected areas as a single entity, 
on the ground, it is unlikely that all non-protected areas are homogenous (Gaveau et al., 
2012; Schleicher, Eklund, et al., 2019). Thus, future research should compare the 
effects of protected areas against other land use types (e.g., Schleicher et al. (2017)). 
Future research might also shed light on effectiveness by examining the 
historical institutional development of protected areas. For example, Rodriguez 
Solorzano and Fleischman (2018) explain that differences in conservation activities in 
the neighboring Calakmul Reserve in Mexico and the Maya Biosphere Reserve of 
Guatemala are owing to differences in land tenure systems that emerged before the 
establishment of the protected areas and worked to shape the institutions that developed 
to govern these areas. Further, historically-based, institutional analyses, such as 
Petursson and Vedeld (2015) and Petursson, Vedeld, and Sassen (2013) that examined 
the development trajectories of transboundary protected areas in Uganda and Kenya to 
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explain variation in deforestation across countries, may provide insight into how 
context-specific factors (e.g., participation of local communities, management 
capacities, land tenure, national policy orientation) shape protected area effectiveness.  
Future research should also continue to expand the geographical base of 
evidence on forest conservation intervention impacts, an important contribution given 
that drivers of deforestation, protected area siting, and management decisions, as well 
as impacts are context-specific. Finally, future research may also examine other 
measures of environmental or social impacts of protected areas. Solely focusing on 
measuring the impact of protected areas on deforestation may miss other impacts that 
are relevant for conservation and development. Other environmental outcomes that 
have already been studied include forest degradation (Schleicher et al., 2017), fires (A. 
Nelson & Chomitz, 2011), or carbon emissions (Bebber & Butt, 2017). Deforestation 
and protected areas do not only impact the environment but also communities and 
livelihoods, and future research should study the impact of protected areas on socio-
economic factors such as poverty, livelihoods, and access to resources (Bruggeman et 
al., 2015; Canavire-Bacarreza & Hanauer, 2013; Duan & Wen, 2017; Meyfroidt & 
Lambin, 2011; Sims, 2010). Continuing this line of research is especially important 
given the mixed results that have been found so far in previous studies (Miller & 
Nakamura, 2018; Oldekop et al., 2016).  
The findings from this research have several policy implications. Overall, the 
findings from this study indicate that protected areas have been an effective forest 
conservation strategy, even in a context with a network of centralized and decentralized 
protected areas covering a range of ecosystems and forest conditions. This finding is 
relevant to the government concerned with addressing forest and biodiversity loss and 
prioritizing conservation efforts. Building an understanding of whether and under what 
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conditions protected areas affect environmental outcomes is crucial for designing 
national level forest policy and programs, shaping government agency actions, and 
informing on-the-ground management to tackle the problem of deforestation. The 
findings are also relevant to donors, funders, and other conservation actors who are 
concerned about the impact of their investments. 
The results also provide some insight into ongoing forest management in 
Uganda. The success of protected areas at preventing deforestation has demonstrated 
the value of Uganda’s protected area network for conserving forested ecosystems and 
points to the importance of continued support in realizing this objective. However, the 
results of the analysis indicate that protected areas alone are not a panacea to address 
the problem of deforestation. While protected areas were shown to reduce deforestation, 
Ugandan forests are still under threat as forest loss occurred both within and outside of 
protected area. Other studies have reported significant forest loss in unprotected lands, 
including in the areas near protected areas in Uganda, which leads to the isolation of 
protected areas and can threaten biodiversity (Twongyirwe et al., 2015). This loss of 
forests in unprotected areas and the lack of connectivity among protected areas is of 
concern because it leads to significant changes in the landscape and ecological 
processes and threatens the long-term viability of protected areas (Ward et al., 2020). 
Therefore, efforts should continue to address forest loss through improved 
management, research, and policy targeting both protected and unprotected lands. It is 
also important to note here that deforestation is just one outcome that affects the long-
term sustainability of the protected area network; however, other aspects including 
human well-being factors, such as poverty and access to resources, are also likely to 
influence the persistence and effectiveness of protected areas (Miller et al., 2020). 
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While the results of this study are context-specific, policymakers and 
practitioners may glean insights that are relevant for protected areas and other area-
based efforts, such as REDD+, that seek to avoid deforestation. Determining whether 
protected areas are achieving desired effects is particularly relevant given plans to 
expand the global protected area network in the post-2020 global biodiversity targets 
(Maxwell et al., 2020). The results of this study provide new evidence about the effects 
of protected areas for forest conservation in Uganda and can contribute to future study 
aimed at better understanding the conditions under which protected areas may be 





Chapter 3  
Evaluating the Conservation Effectiveness of Different Protected Area Models 
 
3.1 Introduction 
The designation of land into protected areas has become one of the principal 
tools to conserve forests and biodiversity, especially in Africa where nearly a third of 
forests are contained in protected areas (FAO, 2020a; UNEP-WCMC & IUCN, 2019). 
Protected areas function as tools to limit ecosystem loss by restricting access to forests 
and the use of forest resources. Protected areas play a key role in many countries’ 
strategies to meet national and international commitments to save threatened and 
endangered species, mitigate climate change, and achieve development goals. The 
global protected area network has expanded significantly in recent decades 
(MacKinnon, Richardson, & MacKinnon, 2020; Watson et al., 2014). Previous research 
has found that protected areas have been effective at reducing deforestation; however, 
the impacts of protection vary across cases (Börner et al., 2020; dos Santos Ribas et al., 
2020; Miller & Nakamura, 2018). Findings from the protected area effectiveness 
literature suggest that the context in which protection is applied affects impacts 
(Blackman, 2015; Blackman et al., 2015; Ferraro et al., 2013a, 2011; Miteva, Ellis, 
Ellis, & Griscom, 2019; Muñoz Brenes et al., 2018; Nolte et al., 2013; Paiva, Brites, & 
Machado, 2015). To date, there is relatively little research that has quantified how the 
governance arrangements of protected areas, including the rules in use and actors 
charged with managing, influence conservation outcomes, and the geographical 
coverage of existing evidence is rather limited (Macura et al., 2015; Miller & 
Nakamura, 2018; Sills & Jones, 2018).  
This study contributes to the expanding line of research that seeks to better 
understand how governance shapes the conservation effectiveness of protected areas by 
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evaluating the effects of five different models of protected areas on reducing 
deforestation in Uganda from 2000 to 2019. Uganda presents an interesting case to 
examine the role of governance in protected area effectiveness because it has several 
different types of protected areas with different governance arrangements. In this study, 
I categorize the protected areas into five models based on the stringency of land use 
rules and managing authorities: 1) National Parks and Wildlife Reserves, 2) Wildlife 
Sanctuaries, 3) Community Wildlife Management Areas, 4) Central Forest Reserves, 
and 5) Local Forest Reserves. I apply a quasi-experimental approach using matching 
methods to isolate the causal effect of each protected area model on avoided 
deforestation and conduct a sensitivity analysis to test the robustness of results to 
potential hidden bias. The findings from this analysis show that impacts varied by 
protected area type with the centrally-managed, strictly protected National Parks and 
Wildlife Reserves generating larger conservation effects than other wildlife-focused 
protected area models and the Central Forest Reserves, while the decentralized and less 
strictly protected Local Forest Reserves were associated with increased forest loss. The 
variation in impacts suggests that protected area effectiveness is determined by the 
calibrations of the specific protected area model, and the findings provide new evidence 
and theoretical insights on the influence of governance on protected area conservation 
impact. Findings from this research on the relationship between avoided deforestation 
and protected area governance may inform efforts to design and support effective forest 
conservation initiatives in Uganda and perhaps more broadly.  
3.2 Theorizing the Influence of Protected Area Governance on Impacts 
Much of the impact evaluation literature to date has treated protected areas as 
homogenous with the aim of estimating the impact of protection status in general on 
environmental or human well-being outcomes (Börner et al., 2020; dos Santos Ribas et 
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al., 2020). Many of these analyses have not explicitly taken into account that there are 
many different models of protected areas, even in a single region or country, differing 
by the actors responsible for their management, the objectives guiding management, 
and the regulations placed over the area among others aspects, and that this institutional 
variation may influence effects. Protected areas range from state-run, strictly protected 
areas to less strict, multiple use ones governed by local level state actors or community 
authorities. Actors may designated areas as protected for various purposes including to 
conserve ecosystems, manage forests or wildlife, safeguard local peoples’ access to 
forest resources, or to promote tourism and sustainable development (Borrini-
Feyerabend et al., 2013; Watson et al., 2014). An analysis of the average effect of 
protection may hide variation in effects across different protected areas models and may 
obscure how specific governance arrangements of protected areas affect outcomes 
(Sills & Jones, 2018). As the impact evaluation literature has advanced in isolating the 
causal effects of protection on environmental and socio-economic outcomes by 
controlling for confounding factors, there have been calls to investigate further how 
protected area effectiveness varies across contexts, in particular by governance, and to 
theorize about the mechanisms that lead to outcomes (Ferraro & Hanauer, 2015; 
Macura et al., 2015; Miller & Nakamura, 2018). 
A nascent area of research has begun to examine the conservation effects of 
protected areas by governance model and has shown that outcomes vary by the 
strictness of protection. Many studies have used IUCN Category status as a measure of 
governance and distinguished strictly protected areas, intended to protect ecosystems 
and biodiversity and with rules limiting extractive practices, as those with IUCN 
Category I-IV designations from less-strictly protected or mixed use areas with 
Category V and VI designations (Ferraro et al., 2013a; Sills & Jones, 2018). 
 80 
 Several studies have found that protected areas with stricter protection were 
more effective in avoiding deforestation (Carranza, Balmford, Kapos, & Manica, 2014; 
Miteva, Murray, & Pattanayak, 2015; Pfaff, Robalino, Sandoval, & Herrera, 2015; Pfaff 
et al., 2017; Sims, 2010). In a multiple country comparison, Ferraro et al. (2013) found 
that more strictly protected areas performed better than less strictly protected areas in 
Bolivia, Costa Rica, Indonesia, and Thailand. In the Brazilian Amazon, more strictly 
protected areas avoided more deforestation than areas with other land use zoning 
statuses (Nolte et al., 2013). This is in line with theory that posits more strictly protected 
areas limit forest clearance and produce larger conservation impacts because they 
restrict access to and use of resources within protected areas more so than other 
designations which may allow extractive uses. Additionally, more strictly protected 
areas, such as national parks, may also attract ecotourists, which incentivize the 
maintenance of ecosystem quality, in order to sustain development and revenue 
generating opportunities around the parks (Sills & Jones, 2018). 
Others, however, have found that less strictly protected and mixed use areas 
produced stronger conservation effects compared to more strictly protected areas 
(Blackman, 2015; Miranda et al., 2016; Sims & Alix-Garcia, 2017). Nelson and 
Chomitz (2011) found that mixed use areas in Latin America and Asia had larger effects 
in reducing forest fire frequency than more strictly protected ones. Mixed use protected 
areas in Mexico and in Guatemala’s Maya Biosphere Reserve performed better in 
avoided deforestation than more strictly protected ones (Blackman, 2015; Blackman et 
al., 2015). Similarly, Pfaff et al. (2014) found sustainable use and indigenous reserves 
in the Brazilian Amazon avoided more deforestation than more strictly protected areas. 
Scholars have theorized that mixed-use areas are more effective because of better 
management and rule enforcement. While strict protection places the greatest limits on 
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extractive practices, the effectiveness of these areas is dependent on rule compliance 
and agencies’ ability to monitor and enforce rules, which may not be high especially in 
developing countries or in areas with weak rule of law (Bruner, Gullison, & Balmford, 
2004; Miranda et al., 2016). Scholars have argued that lower level authorities may have 
greater knowledge of their forests and how they are used and may thus be better 
positioned to propose and enforce effective use rules (Larson & Soto, 2008). Further, 
mixed use areas may be located in areas with greater deforestation pressure, which 
could produce greater impact estimates given avoided deforestation measures are 
relative to deforestation pressure in the counterfactual (Eklund et al., 2019; Pfaff et al., 
2014). 
While assessments of the effects of strict and less strict protected areas have 
advanced understanding of the influence of different land use restrictions on 
deforestation, it leads to open questions about the nuanced roles of governance on 
impact and how effects vary by the unique institutional arrangements, beyond the 
strictness of rules, associated with different types of protected areas. In particular, the 
influence of actors charged with managing protected areas is an integral aspect of 
governance that should be considered when measuring effects.  
Protected areas are managed predominantly by state authorities at the national 
level (Miller & Nakamura, 2018; UNEP-WCMC & IUCN, 2019). In this model of 
natural resource governance, also commonly referred to as a “fences and fines” 
approach, state actors gain control over and place restrictions on access to and use of 
designated areas. This command and control, protectionist approach to forest 
management is reflective of one of the dominant narratives in conservation during the 
20th century called “fortress conservation” that is premised on the idea that central state 
actors are the best equipped to manage natural resources (Brockington, 2002; Büscher 
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& Whande, 2007). Proponents of this approach assume centralized actors with 
mandates to protect and conserve natural resources may have substantial financial and 
technical resources allowing them to monitor and enforce rules across large 
geographical scales. Sufficient enforcement and management capacities would, in turn, 
increase compliance with rules and produce environmentally desirable outcomes 
(Brockington, 2002; Herrera et al., 2019; Shobe, 2020).  
In contrast, many scholars, especially from the common pool resources 
literature, have argued that communities and local level authorities are better able to 
manage environmental resources than central state authorities. Recent decades have 
witnessed a shift where decentralized forest governance, in which power and 
responsibilities are transferred from the central government to lower level authorities, 
and participatory management approaches have become more widely utilized tools 
(Agrawal & Ribot, 2000; Dearden et al., 2005; Larson & Soto, 2008; Miller & 
Nakamura, 2018). Scholars have theorized that decentralization leads to improved 
forest management and ecological outcomes by reducing transaction costs and allowing 
community members to hold leaders accountable, thereby improving management 
efficiency (Agrawal & Ribot, 2000; Larson & Ribot, 2004; Larson & Soto, 2008). Local 
actors may have substantial knowledge of the resource and the preferences of 
stakeholders and thus are better suited to identify problems and suggest management 
solutions (Larson & Soto, 2008; Oldekop et al., 2019; Sills & Jones, 2018). Local 
communities that are involved in decision-making and the management of 
environmental resources may also be more likely to monitor and enforce rules and 
comply with restrictions (Gibson et al., 2000; Ostrom & Nagendra, 2007; Wright et al., 
2016).  
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The results of decentralization efforts have been mixed. Many scholars note that 
decentralization in practice has not matched decentralization in theory which may 
explain why reforms have not brought about desired institutional and conservation 
outcomes (Larson & Soto, 2008; Ribot, Agrawal, & Larson, 2006). For example, 
decentralization may produce uncertainty over management responsibilities or central 
governments may fail to transfer power and sufficient resources to lower level 
authorities. Alternatively, when functioning as intended, decentralized governance 
allows for a more direct channel for preferences of local people to be expressed and 
addressed, which could lead to forest loss if constituents desire it. Further, deforestation 
could occur if local governments choose to allow harvesting or conversion of forest to 
other land uses to gain tax revenue or other economic opportunities (Tacconi, 2007). 
A growing number of studies have sought to test hypotheses about the effect of 
governance authority on conservation outcomes within the context of protected areas. 
In a global review of protected area outcomes, Oldekop, Holmes, Harris, and Evans 
(2016) found positive conservation outcomes were more often reported in protected 
areas where management involved local communities. Nolte et al. (2013) found that 
indigenous areas in the Brazilian Amazon were particularly effective at avoiding 
deforestation in areas under high conversion pressure compared to state-run protected 
areas. In Peru, Schleicher et al. (2017) found private conservation concessions and 
indigenous territories outperformed state protected areas. Muñoz Brenes et al. (2018) 
found more centralized protected areas in the Trifinio Region of Central America had 
a larger effect on stemming vegetation loss than decentralized ones. Herrera et al. 
(2019) examined protected area impact by agency in Brazil, finding that federally 
managed protected areas and indigenous lands avoided more deforestation compared 
to protected area managed by the states.  
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Findings from the impact evaluation literature point to the importance of 
considering the specific calibrations of interventions and the contexts in which they are 
applied to fully understand the effectiveness of protected areas (Börner et al., 2016, 
2020; Sills & Jones, 2018). Yet, the evidence to date is inconclusive about the role of 
governance in shaping protected area impacts. This study seeks to address this research 
gap by evaluating the effect of five models of protected areas in Uganda on reducing 
deforestation between 2000 and 2019. I test the hypothesis that governance is a 
determinant of protected area impact by comparing effects across protected area 
models.  
I also examine the relative effectiveness of the protected area models to control 
for location bias by asking what deforestation rates would have been had areas been 
protected as another governance model. Besides governance arrangements, there may 
also be systematic differences in the location of different types of protected areas which 
influence outcomes. Disentangling by protected area type, Joppa and Pfaff (2010) found 
that protected areas with more stringent restrictions tended to be located in areas with 
lower deforestation pressure, such as in areas with steeper slopes, higher elevations, 
and farther away from roads. In the Brazilian Amazon, Pfaff et al. (2014) found that 
impacts varied by both protected area governance and location with protected areas 
closer to roads and cities experiencing stronger impacts than those farther away (Pfaff 
et al., 2014, 2015). Bias in the location of protected areas types may influence the 
magnitude of avoided deforestation estimates. In a study of relative effects, Ferraro et 
al. (2013) found that had strictly protected areas been less strictly protected, they would 
have experienced greater forest clearance. In an analysis of the reverse, the estimates 
indicate a reduction in deforestation in some of their cases. An empirical strategy that 
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controls for difference in observable characteristics of different types of protected areas 
was developed to isolate the relative effects of protected area types. 
3.3 Protected Areas in Uganda 
Protected areas house much of the country’s remaining forest. Approximately 
15% of all land, and 60% of forested land, is protected and managed by different 
government agencies. Figure 3.1 shows the location of protected areas. The protected 
area network of Uganda includes 506 Central Forest Reserves, 192 Local Forest 
Reserves, 13 Wildlife Sanctuaries, and 12 Wildlife Reserves, 10 National Parks, and 
five Community Wildlife Management Areas (Table 3.1) (MWE, 2017). I group the 
protected areas in the Ugandan network into five models based on the management 
authority and the strictness of rules: 1) UWA PAs made up of the strictly protected 
National Parks and Wildlife Reserves, centrally-managed by the Uganda Wildlife 
Authority; 2) WSs made up of the less strictly protected Wildlife Sanctuaries, centrally-
managed by the Uganda Wildlife Authority; 3) CWMAs made up of the less strictly 
protected Community Wildlife Management Areas, jointly-managed by the Uganda 
Wildlife Authority and local communities; 4) CFRs made up of the less strictly 
protected Central Forest Reserves, centrally-managed by the National Forestry 
Authority; and 5) LFRs made up of the decentralized, less strictly protected Local 
Forest Reserves managed by the Local Governments and the District Forestry Services 
(Table 3.1).  
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Figure 3.1 – Map of Protected Areas in Uganda 
Note: Protected area boundaries come from the Uganda National Forestry Authority 
GIS Database (2007) and the World Database on Protected Areas (UNEP-WCMC & 




Table 3.1 – Characteristics of Protected Area Models in Uganda 
 Model 1 -
UWA PAs 
Model 2 - 
WS 
Model 3 - 
CWMAs 
Model 4 - 
CFRs 
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Number 21 14 5 506 192 
Average Size 92,799 ha 12,841 ha 84,762 ha 2,339 ha 26 ha 
Total Extent 1,948,360 ha 89,893 ha 423,811 ha 1,165,141 ha 4,959 ha 
Forest Extent 
(10% tree 
cover, 0.5 ha) 
1,255,904 ha 67,581 ha 183,408 ha 1,095,903 ha 4,739 ha 
Forest Extent 
(30% tree 
cover, 1 ha) 
694,158 ha 44,211 ha 5,638 ha 766,503 ha 2,223 ha 
 
The Uganda Wildlife Authority is charged with managing the National Parks, 
Wildlife Reserves, and Wildlife Sanctuaries (MWE 2017). The National Parks and 
Wildlife Reserves and Sanctuaries, are generally quite large and few in number. Owing 
to the diverse ecosystems, large mammals, and birds, Uganda’s eco-tourism industry 
centers around these protected areas. The UWA also provides guidance to communities 
over management of Community Wildlife Management Areas in a joint management 
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arrangement and co-manages areas with the National Forestry Authority or with 
communities through collaborative management agreements. In this study, the National 
Parks and Wildlife Reserves are grouped into one category of protected area and will 
be referred to throughout the text as UWA PAs. The Wildlife Sanctuaries form a second 
group along with one Wildlife Reserve owing to a difference in IUCN categorization 
compared to the UWA PAs. Those protected areas within the WSs group are designated 
for sustainable use as well as conservation. Wildlife Sanctuaries have been identified 
as areas that are essential habitat for protected species. Activities are allowed in these 
areas as long as they are not damaging to protected species. Community Wildlife 
Management Areas make up the third group because of their joint governance model 
and less strict use rules (IUCN category VI). In these areas, individuals with property 
rights may engage in the “sustainable management and utilization of wildlife if the 
activities do not adversely affect wildlife” according to the Uganda Wildlife Act of 
1996. 
Central Forest Reserves make up the fourth model of protected areas. They are 
under the authority of the NFA. The CFRs are smaller in size than the National Parks 
or Wildlife Reserves and considerably more numerous. They are more widely 
dispersed, covering 1,112,300 ha and a range of vegetation and forest types (MWE, 
2017). They make up about one-third of all protected land. The CFRs have multiple 
management objectives. A fraction of the CFRs are set aside for strict protection, a third 
as low impact buffer zones, and a half for supplying forest products for local 
communities and commercial enterprises (Howard et al., 2000). In CFRs, permits for 
harvesting may be issued, plantations can be developed, and communities may jointly 
manage CFRs in exchange for access to the forest.  
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In addition, there are 192 Local Forest Reserves in Uganda. These forests are 
dedicated not only to protection but also to production and subsistence uses. The 
governance of LFRs and forests on private land is decentralized, and these lands are 
governed by the District Forestry Services with the Local Governments. A much 
smaller portion of land is held as LFRs compared to other types of protected areas. 
Individually, they are limited in size to less than 100 ha by law, and in total, LFRs cover 
less than 5000 ha (MWE, 2016). 
3.4 Methods 
This analysis uses the same data and methodological approach as the analysis 
of the Ugandan protected area network effects discussed in the previous chapter. To 
avoid repetition, the remainder of this section will describe only those aspects of the 
methods that are unique to this analysis. Please refer to Chapter 2, section 3 for a 
detailed description of the data used, the matching approach, and robustness checks. 
3.4.1 Sampling Strategy 
A plot level dataset was created from a random sample of 500,000 plots located 
both inside of protected areas and in the unprotected landscape. To analyze the effect 
of each protected area model, different samples were compiled that included all plots 
from the unprotected landscape and protected plots from the model of interest for each 
of the five analyses. The samples included 27,305 observations inside the UWA-
managed National Parks and Wildlife Reserves, 1,448 observations in the WS group, 
3,755 inside of the CWMAs, 22,444 observations inside of CFRs, 275 observations4 
 
4 The initial random sample included 101 and 44 observations from the LFR group for the FAO-
defined forest extent sample and Uganda-defined forest extent sample, respectively. Given the small 
number, a second random sample of points was taken only in LFR boundaries. The sample resulted in 
275 observations being included with the FAO-defined forest extent sample and 136 LFR observations 
for the Uganda-defined forest extent sample. 
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inside of LFRs, and 322,684 observations in the unprotected landscape. For the relative 
effectiveness analyses, the samples included only observations inside of the protected 
areas being considered. 
3.4.2 Treatment Variable 
Observations were categorized into five groups by protected area governance 
model, which was based on the stringency of use rules and designated management 
authority. The treatment variables are a set of five dummy variables that indicate the 
protected area status (CFR, CWMA, LFR, UWA, or WS) for each plot. Observations 
outside of any protected area were given a value of 0. Each treatment variable was 
formed by assigning a value of 1 for all observations located inside of the particular 
protected area. For example, observations inside of protected areas managed by the 
UWA were given a value of 1 for the treatment variable for the UWA PAs (TUWA). Data 
on the protected area status and boundaries come from the World Database on Protected 
Areas (UNEP-WCMC & IUCN, 2019) and the Uganda National Forestry Authority 
GIS database found within the World Resources Institute data online portal (NFA, 
2007). 
3.4.3 Heterogenous Treatment Estimators 
To assess the impact of different protected area governance models, the average 
treatment effect on the treated (ATT) is calculated. The ATT is the difference between 
the deforestation rate in the protected and unprotected groups from the matched sample 
and provides an estimate of the amount of avoided deforestation from protected areas. 
The ATT was calculated using a post-matching regression estimator. 
Two sets of analyses were conducted: one set to assess the impact of each 
protected area model on reducing deforestation and a second set to compare the 
effectiveness of protected area models to each other. The first set of analyses evaluates 
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the effects of heterogenous treatments, or, in other words, the effects of each protected 
area model. For each analysis in the first set, the entire control group of unprotected 
plots was included while excluding the set of plots from other protected area types to 
prevent matching to other protected observations from other models. Each treatment 
group contains only observations for the particular protected area type. For example, 
the analysis of the impact of UWA PAs includes a treatment group that contains only 
observations located inside of National Parks and Wildlife Reserves, and observations 
occurring inside the other protected area types were excluded from the sample.  
Five matching procedures were conducted, and five ATTs were estimated. 
Matching was done without replacement, which means that a control observation could 
only be matched to one treatment observation. A caliper of 0.25 standard deviations 
was used. For each analysis, the ATT was calculated by comparing the deforestation 
rate in a given protected area model to a control group of similar unprotected plots using 
a regression model on the matched sample. For example, observations from inside of 
UWA PAs were matched to similar unprotected observations, and the ATT in this case 
was ATTUWA,0=E(YUWA Y0|TUWA=1). YUWA indicates the deforestation rate in 
protected areas managed by the UWA. Y0 indicates the deforestation rate on the 
unprotected landscape. TUWA=1 indicates a plot was protected in a UWA PA. TUWA= 
TWS= TLFR= TCWMA= TCFR= 0 indicates a plot is unprotected.  
A second set of analyses was conducted to assess the relative effectiveness of 
protected area models. The relative effectiveness estimates between, for instance, UWA 
PAs and CFRs answer the questions of how different deforestation would have been in 
UWA PAs had they been designated as CFRs and vice versa. To control for differences 
in the location of the different types of protected areas, protected plots in the UWA PAs 
group were compared to plots in CFRs that have similar observable characteristics. 
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These estimates allow for a better understanding of the relative contribution of 
protection status to the ATT by determining if differences in impact are driven by the 
characteristics of the land or by the type of treatment. Separate matching analyses were 
done in which protected plots under each protected area model were designated as the 
treatment group and matched with protected plots from the other four models, which 
were designated as control groups. This analysis was attempted for each combination 
of protected area model pairs, but ATTs were not calculated for those pairings where 
the matching procedure did not produce acceptable balance. Matching was done with 
replacement. 
3.5 Results 
3.5.1 Landscape Characteristics of Protected Areas 
All protected area models except for CWMAs are located in areas of higher 
elevation and slope and in areas with higher biomass density and average annual rainfall 
than unprotected areas. Protected areas are also farther away from cities and roads, but 
Central and Local Forest Reserves are, on average, not as far away compared to UWA 
PAs, WSs, and CWMAs. The WSs, CWMAs, and LFRs tend to be at lower elevation 
and less steep slopes compared to other protected area models. Local Forest Reserves 
tend to be closer to cities than the unmatched control group and at similar elevations 
and slopes, indicating that perhaps LFRs may face greater threats of deforestation. The 
summary statistics suggest that the siting of protected areas could bias estimates given 
each model has different observable characteristics, motivating the use of matching 
before estimating the ATT (Appendix B). 
3.5.2 Protected Area Effects by Governance Model  
Figure 3.2 shows estimates of avoided deforestation by protected area model, 
and Table 3.2 shows estimates, standard errors, and percentage change by forest extent 
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sample. Negative values of the ATT indicate that protection status reduced 
deforestation compared to the counterfactual, while positive values indicate the 
protected areas experienced more deforestation compared to similar control 
observations. The results indicate that UWA PAs are most effective at avoiding 
deforestation compared the other protected area models. Protection as National Parks 
and Wildlife Reserves under UWA management reduced deforestation by 8.5 
percentage points, while protection as CFRs reduced deforestation by 7.8 percentage 
points. The WSs group and the CWMAs had smaller effects, reducing deforestation by 
3.8 and 0.6 percentage points respectively. Local Forest Reserves experienced higher 
deforestation rates than comparable unprotected areas. Designation as LFRs increased 
deforestation by 4.1 percentage points. All estimates of the ATTs except for the LFRs 
were statistically significant. 
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Figure 3.2 – Impact of Governance Regime on Deforestation in Uganda between 
2000 and 2019 
Note: CFRs = Central Forest Reserves, CWMAs = Community Wildlife Management 
Areas, LFRs = Local Forest Reserves, UWA PAs = National Parks and Wildlife 
Reserves, and WS = Wildlife Sanctuaries. Error bars indicate standard errors. Sample 
is based on FAO-defined forest extent. 
 
Each protected area models experienced different deforestation rates compared 
to control groups, so percentage change was calculated to interpret the results further 
(Table 3.2). Percentage change is calculated as the difference in average deforestation 
rates between treated and control groups divided by the average deforestation rate of 
the control group. For example, the deforestation rate inside UWA PAs was 1.2%, 
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compared to 9.3% in the matched unprotected group. Taking the difference between 
the two and dividing by 9.3% provides a percentage change estimate showing that 
UWA-protected area status reduced the deforestation rate by 87%. All protected area 
models reduced the deforestation rate between 41% and 87% except for LFRs which 
increased the deforestation rate by 63%.  
Table 3.2 – Effect of Protected Areas Models on Deforestation between 2000 and 
2019   
 
FAO-defined Forest 
10% Tree Cover, 0.5 ha 
Uganda-defined Forest 
30% Tree Cover, 1ha 







WS  -0.038*** 0.009 -53% -0.035*** 0.014 -38% 
UWA PAs  -0.085*** 0.002 -87% -0.172*** 0.004 -91% 
LFRs  0.041 0.040 63% 0.032 0.097 50% 
CWMAs  -0.006** 0.003 -48% -0.020 0.054 -66% 
CFRs  -0.078*** 0.003 -41% -0.126*** 0.005 -45% 
* p < 10%   ** p < 5%   *** p < 1%  
 
3.5.3 ATT Estimates for Relative Protected Area Effectiveness  
Controlling for differences in characteristics across protected area models, the 
results of the relative effectiveness assessment show that designating areas to UWA 
PAs rather than as CFRs would have reduced deforestation by 6.4 percentage points 
(p<0.01), a change of 85% (Table 3.3). For the other analysis in which the CFRs were 
the treatment group, the results indicate that assigning forests to CFRs instead of UWA 
PAs would have increased deforestation by 7.3 percentage points. The direction of the 
ATT estimates was consistent with the expectation that moving from protected areas 
with less strict rules or under decentralized governance to more strictly protected or 
centrally-governed protected area would generate negative ATT estimates, representing 
foregone deforestation. 
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Table 3.3 – Relative Effects of Protected Area Models 
 Sample using 
FAO-defined Forest 
10% Tree Cover, 0.5 ha 
Sample using 
Uganda-defined Forest 
30% Tree Cover, 1ha 
Analysis 
(Control - Treatment) 
ATT Std. Error ATT Std. Error 
UWA to WS 0.020*** 0.008      0.047*** 0.013 
UWA to CWMA 0.006** 0.002      0.010** 0.039 
UWA to CFR 0.073*** 0.003      0.108*** 0.005 
UWA to LFR 0.171** 0.051      0.289*** 0.070 
CFR to UWA -0.064 *** 0.002      -0.110*** 0.004 
CFR to WS -0.028** 0.011      -0.053*** 0.018 
CFR to CWMA ----      ----      -0.027 0.064 
CFR to LFR 0.010 0.030      0.055 0.055 
* p < 10%   ** p < 5%   *** p < 1%    
 
3.5.4 Sensitivity Analyses 
To estimate unbiased effects, matching requires all potentially confounding 
variables to be included in the analysis. However, this is an untestable condition. 
Therefore, Rosenbaum bounds were calculated to assess how sensitive the results were 
to unobserved covariates. Table 3.4 shows the sensitivity analysis results for each 
analysis. The results of this study were somewhat robust to potential unobserved bias. 
The effects of UWA protection on forest loss switched at Γ values of 7.9, 1.8 for CFRs, 
and 1.6 for WSs. In order for there to be no detected effect, unobservable covariates 
would need to increase the likelihood of unprotected pixels being assigned to UWA PA 
treatment, for example, by a factor of at least 7.9. The estimates of the CWMAs and 
LFRs effect were more sensitive and switched at a Γ value of 1.3 and 1.0. These results 
indicate that these estimates would not be significantly different from zero if small 
amounts of hidden bias exist. 
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Table 3.4 – Results of Sensitivity Test of Hidden Bias 
 Sample using 
FAO-defined Forest 
10% Tree Cover, 0.5 ha 
Sample using 
Uganda-defined Forest 
30% Tree Cover, 1ha 
 
Analysis Γ Γ 
CFRs 1.8 2.0 
CWMAs 1.3 1.0 
LFRs 1.0 1.0 
UWA PAs 7.9 13.7 
WSs 1.6 1.1 
 
3.6 Discussion 
This study advances understanding of protected area effectiveness by providing 
new evidence on the impact of governance in shaping effects. By applying matching 
methods to construct valid counterfactuals and employing a relative effectiveness 
analysis in addition to evaluating heterogenous treatment effects of the five protected 
area models, the results from this study provide strong evidence in support of the 
hypothesis that governance is a key determinant of protected area performance. The 
results show that the effects of protection vary across governance models of protected 
areas, and the findings from this impact evaluation are consistent with results from 
others studies that have shown centrally-governed, more strictly protected areas 
generate greater conservation effects. Central Forest Reserves and protected areas 
managed by the UWA avoided forest loss including the Community Wildlife 
Management Areas and Wildlife Sanctuaries compared to similar unprotected areas. 
The UWA PAs reduced deforestation by the greatest magnitude, and CFRs generated 
similar forest conservation effects. Local Forest Reserves, on the other hand, were 
associated with increased deforestation. The sensitivity analysis indicated that the 
estimate for WSs, UWA PAs, and CFRs were robust to bias from unobserved 
confounding variables, while the LFRs and CWMAs estimates were more sensitive, so 
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this result should be interpreted with caution. The findings were consistent across 
definitions of forests. 
One explanation for the variation in effects is that centrally-managed protected 
areas operating under stricter use rules, objectives that prioritize landscape 
preservation, and greater resources are better able to withstand deforestation pressure, 
while those that are managed with mixed use objectives and lower level authorities may 
be exploited and those that are poorly-resourced may become open access regimes. An 
investigation into the governance arrangements of each protected area model provides 
some preliminary evidence supporting this hypothesis. The National Parks and Wildlife 
Reserves (UWA PAs) generated the largest avoided deforestation effect. The UWA 
PAs are managed by the Uganda Wildlife Authority, a well-funded and staffed 
management agency, with the intention of conserving ecosystems and have strict use 
rules that do not allow timber harvesting. The UWA PAs aim to conserve biodiversity 
and ecosystems and prohibit harvesting and settlement within boundaries except in 
cases of collaborative management agreements with communities. This is in contrast to 
CFRs, CWMAs, and WSs, which operate under a multiple or sustainable use objective. 
However, the CWMAs and WSs are also managed by the Uganda Wildlife Authority 
with conservation as a primary objective, which may help explain why these models 
also avoided deforestation. In addition, UWA-managed protected areas tend to be larger 
and more remote. The UWA also has better funding and enforcement capacities than 
other forest management agencies, and UWA PAs are of greater focus for political 
elites and conservation and development organizations (Banana, Nsita, & Bomuhangi, 
2018; MWE, 2016; NFA, 2016). Further, the UWA PAs and WSs are key draws for the 
tourism industry, and the importance of intact forested landscapes for the tourism 
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industry incentivizes the conservation of these protected areas while revenue generated 
from tourism funds their management.  
Central Forest Reserves are managed by the National Forestry Authority, 
another centralized management authority, which monitors and enforces rules 
regulating the use of forest resources. However, this agency has greater resource 
constraints than the UWA (NFA, 2016). Previous studies have noted insufficient 
capacity within NFA that has hindered the agency from fulfilling its mandate, 
conducting activities, and managing forests effectively (Banana et al., 2018). The CFRs 
are managed under dual objectives related to the production and protection of forest 
resources (NFA, 2020). Harvesting of forest resources is permitted inside of CFRs. 
Forest management guidelines have designated parts of the CFRs for conservation and 
other areas for production and extractive use, which perhaps explains why some 
avoided deforestation was observed. The NFA is a semi-autonomous parastatal that 
relies on revenue generated from harvesting permits to sustain itself. This arrangement 
does not create an incentive for the NFA to preserve all of the forests throughout the 
CFRs, it instead incentivizes them to provide enough permits to sustain their budgets 
and to focus on other revenue generating activities such as the confiscation of illegally 
obtained products. The duality of their mission helps to explain why there was some 
deforestation observed within the CFRs as well as why these protected areas generated 
some conservation benefits. 
The results of the analysis suggest that rather than reducing deforestation, LFR 
status actually induced forest loss. The lack of effectiveness in reducing forest loss in 
LFRs may be due to their different purpose compared to other protected area models 
and capacity constraints. Local Forest Reserves are managed by Local Governments 
and District Forestry Services and are intended to provide resources to meet the needs 
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of communities. Extractive practices are allowed within the LFRs. Management of 
these areas is often under-resourced or non-existent, owing to competition between 
forestry activities and other public services. Previous studies have reported significant 
capacity deficits following the decentralization of forest management, and LGs may 
struggle to manage the forest sustainably owing to lack of resources (Banana, 
Namaalwa, et al., 2014; Turyahabwe & Banana, 2008; Turyahabwe, Geldenhuys, 
Watts, & Banana, 2006). Following forest policy changes between the 1980s and the 
early 2000s, management of the LFRs was transferred to LGs and DFS; however, 
adequate financial resources were not transferred during this process (Banana, 
Namaalwa, et al., 2014; Bartley et al., 2008). Consequently, LGs must allocate 
resources to the management of these areas from their budgets, so natural resource 
management now competes with other priorities such as health and education. Further, 
harvesting of resources from LFRs offers one of few revenue streams for LGs and is 
encouraged in areas with viable stocks. The LGs have an incentive to promote 
harvesting to fund public sector activities, although as other studies have reported, 
revenue generated from LFRs is not being reinvested in forest management activities 
(Andersson et al., 2008; Bartley et al., 2008; Horning, 2018; Turyahabwe & Banana, 
2008). In addition, the small size of LFRs and their close proximity to settlements 
makes them more accessible than larger National Parks and Wildlife Reserves, which 
may further incentivize harvesting in these lands.  
Variation in ATT estimates may be related to location of the protected areas 
types as well as to the specific management regime, which motivated the relative 
effectiveness analyses. The relative effectiveness analysis disentangled whether 
estimated effects were due to certain protection statuses or merely to differences in the 
characteristics of the landscape on which they are located. The UWA PAs tended to be 
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located at higher elevations, on steeper slopes, and farther away from cities and roads 
compared to other protected area models, and this finding is consistent with the 
literature that has found that strict protected areas are often located in areas with lower 
deforestation pressure (Joppa & Pfaff, 2010a). The matching procedures for the relative 
effectiveness analyses controlled for the landscape characteristics that may affect forest 
outcomes, such that the only difference was the management regime. Changing UWA 
PAs to any of the other four protected area models would result in reduced impact 
(forgoing reduced deforestation) by 0.6 to 17 percentage points. On the other hand, 
changing from CFRs to UWA PAs or WSs would lead to an increase in avoided 
deforestation, while moving from CFRs to LFRs would decrease forest conservation 
impact. The results of the relativeness effectiveness analysis are consistent with 
findings from others studies that have shown that, when controlling for the location of 
different types of protected area, more strictly protected areas generate conservation 
effects of greater magnitude (Ferraro et al., 2013a). The results of the relative 
effectiveness analysis indicate that differences in impact are caused by the differences 
in the governance arrangement of protected area models and not only because of 
variation in the underlying characteristics of where the different models of protected 
areas are located. This result provides insight into the relative contribution of the 
institutional configurations in explaining ATT estimates and lends further support to 
the conclusion that the governance is influential in determining impacts from 
protection.  
 The relative effectiveness among all potential pairs of protected area models 
could not be determined because of inadequate matches. Matching was complicated by 
the relatively small number of observations from the CWMA, LFR, and WS groups, 
owing to the limited area designated as LFRs as well as to the relatively low extent of 
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forest cover across the three models. The failure to match indicates that protected area 
models were considerably different from one another other; therefore, valid 
counterfactuals could not be determined. 
3.7 Conclusions 
The findings from this study contribute to the growing body of evidence on the 
effects of governance in influencing the impacts of protected areas on forest cover 
change. This study uses a counterfactual approach to assess the impact of five protected 
area models on reducing deforestation in Uganda over the last two decades and to 
compare the relative effectiveness of protected areas under different governance 
regimes. Impacts vary across protected area models, and the findings show that mixed 
use protected areas such as CFRs can generate similar conservation benefits as more 
strictly protected National Parks and Wildlife Reserves. The findings from this study 
address theoretical questions about institutional design and show that the governance 
arrangements associated with protected areas, including the institutions charged with 
governing and the rules over resource use within protected areas, are important aspects 
explaining effectiveness. 
While the findings indicate that most protected area models are effective at 
reducing deforestation, LFRs are associated with increased deforestation. This 
difference suggests that protected status, while potentially necessary to ensure 
conservation in some cases is not sufficient in all; and in fact, protection status may 
actually lead to more deforestation than comparable unprotected areas. This is perhaps 
because of the certain institutional configurations of the protected area model. Further 
research is needed to unpack the dynamics that drive deforestation in some protected 
areas but not others.  
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The line of research advanced in this study can be extended in many ways. First, 
to understand the impacts of protected areas fully, it is necessary to examine the effects 
on different outcomes beyond forest clearing. For a more complete picture of impacts, 
both environmental and human well-being variables in aggregate at the protected area 
network level and across different protected areas models should be evaluated. 
Additional research could also compare protected area impacts relative to other land 
uses. Schleicher et al. (2017), for example, compared different protected area 
management regimes to unprotected lands as well as logging and mining concessions 
in the Peruvian Amazon, finding little difference between protected areas and 
concessions in terms of avoided deforestation. That study highlights that in the same 
way that protected areas are not homogenous, neither is the unprotected landscape. This 
is an important factor determining impact and should be considered in future works 
assessing the effects of conservation interventions. This study also points to an 
emerging direction of research that examines land designations beyond those 
categorized by the IUCN or state protected areas such as private conservation 
concessions.  
While this study showed how de jure regulations and governance approaches 
affect outcomes, additional research is needed to investigate how outcomes vary by de 
facto management practices on the ground. The effectiveness of protected areas under 
any governance regime relies on the ability of managing institutions to monitor and 
enforce rules; but as Miller & Nakamura (2018) note, little research has examined the 
role of de facto governance on protected area impact. Future research could assess how 
treatment effects vary with number of staff, size of budget, or other resources. More 
rigorous exploration of the relationships between avoided deforestation, deforestation 
pressure, and the location of protected areas, as presented in Nolte et al., (2013), could 
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be useful along with further assessment of how impacts vary with the characteristics of 
protected areas such age, size, threatened species presence, and management quality. 
Evaluations of temporal trends in impact may also be a valuable direction of future 
research as exemplified by Eklund et al. (2016) in Madagascar and Herrera, Pfaff, and 
Robalino (2019) in Brazil. 
 Further study is needed to provide more detailed insights into how management 
and policies affect forests. Much of the current research has focused on assessing 
impacts across a country or region to measure the average effects of protected areas. 
While this approach makes a significant contribution, future work is needed to tease 
out the complex mechanisms that determine protected area effectiveness, which in turn 
may help policymakers in their efforts to design policy solutions to address 
deforestation and biodiversity loss in specific contexts. Sills and Jones (2018) and 
Ferraro and Hanauer (2015) called for more attention to be paid towards understanding 
how impact is moderated by other factors, and Schleicher et al. (2019) noted the 
importance of using a range of approaches to understand protected area effectiveness 
and the underlying dynamics that affect impact. Qualitative or mixed methods case 
studies can supplement the research done in this study by exploring the historical, 
context-specific as well as institutional factors and causal processes that link protected 
area status to outcomes that may not be easily identified or understood using 
quantitative methods. Examples of this type of work include Rodriguez Solorzano and 
Fleischman (2018) and Yakusheva (2019).  
 Learning from existing efforts by evaluating the extent to which conservation 
approaches have delivered desired impacts is important for making informed policy 
choices. The findings of this study reveal which protected area governance models have 
been effective in the context of avoided deforestation. Policymakers and land managers 
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may glean insights about where to prioritize conservation efforts to ensure efficient and 
effective use of resources and to achieve desired outcomes. Findings from this study 
could be also used to design effective conservation strategies by pointing towards how 
best to arrange protected area policies and management institutions in order to address 




Chapter 4  
A Historical Institutionalist Analysis of Change and Stability 
 in the Forest Policy Regime in Uganda 
4.1 Introduction 
Deforestation is one of the most pressing concerns worldwide, presenting a 
range of threats to ecosystems and biodiversity, human well-being and livelihoods, and 
the climate. Reducing forest loss has become a global priority, and policymakers and 
practitioners have implemented a multitude of conservation interventions to address 
this challenge, including area-based conservation measures such as protected areas, 
good governance initiatives, and payments for ecosystem services programs among 
others. At the same time, researchers have applied various approaches to study 
deforestation processes and to identify which policies reduce forest loss, under what 
conditions, and through what mechanisms (Agrawal et al., 2018). A growing body of 
impact evaluations has amassed to test the effectiveness of conservation interventions 
in order to understand the conditions that lead to forest clearing (Börner et al., 2020; 
dos Santos Ribas et al., 2020). Other studies have analyzed the relationships between 
governance arrangements and forest outcomes, considering the conditions and 
mechanisms through which conservation interventions succeed or fail (e.g., Ferraro and 
Hanauer (2015); Gibson, McKean, and Ostrom (2000); Nolte et al., (2017); Rodriguez 
Solorzano and Fleischman (2018)). 
While measuring causal effects through impact evaluations provides useful 
information about the effectiveness of conservation interventions, these types of 
analyses do not provide a complete picture of the nature of impacts or why some 
conservation interventions are effective while others fail. Much of the forest 
conservation impact evaluation literature has tended to focus on contemporary factors 
determining effects, with many studies pointing to the context in which interventions 
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are applied as a key factor. However, this literature has largely not explicitly considered 
the historical processes that shape current contexts and outcomes. This is problematic 
because path dependent processes often shape institutional trajectories and affect 
contextual conditions (Pierson, 2004). A focus on contemporary conditions as 
explanations for effects may miss the influence of institutional development and path 
dependence, which may be visible only through longer-term historical analysis, on 
outcomes (Rodriguez Solorzano & Fleischman, 2018).  
A more complete understanding of effectiveness requires looking beyond 
protected areas as a single intervention at one point in time toward examining how they 
fit into the broader forest governance regime. This also necessitates broadening the 
conceptualization of effectiveness from goal achievement (do protected areas reduce 
deforestation?) to problem solving (how do protected areas contribute to halting 
deforestation?). This is because conservation interventions do not exist in a vacuum, 
and environmental outcomes are often the product of path-dependent processes which 
have shaped the context in which interventions are applied, moderating the effects of 
governance and determining the outcomes observed. In this way, protected areas and 
their impacts are shaped by human agency. They are historically-contingent and 
products of conservation histories determined by previous policy decisions and 
historical contextual factors. Because of this, institutional histories are necessary parts 
of the causal arguments about the effects of conservation instruments on forest 
outcomes. 
Despite the considerable interest in studying the governance of natural resources 
and measuring and explaining observed outcomes, historically-focused approaches that 
consider how past decisions shape current processes and outcomes have been 
comparatively underutilized. Many studies in the field tend to focus on identifying 
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current, generalizable factors driving forest cover change, quantifying the effects of 
interventions, or conducting institutional analyses at one point in time. While this work 
is insightful, it often neglects how historical, context-specific factors create dynamics 
that shape contemporary institutional and forest outcomes. Given decisions made in the 
past create distinct legacies that may have far-reaching effects, historical institutionalist 
analyses are needed to examine how institutions emerge. Then, policies can be 
developed that trigger and shape complex pathways that matter for outcomes. 
This chapter analyzes how forest policies have developed over time and looks 
backwards at the dynamics associated with the emergence and evolution of the forest 
policy regime in order to understand better the performance of the protected area 
network in Uganda. It seeks to address the following questions: how did the focus on 
conservation on public lands through protected areas and development on private lands 
become the dominant approach to forest governance in Uganda? What implications has 
this had for the effectiveness of protected areas as conservation instruments? It employs 
a historical institutionalist approach, and accompanying process tracing methodology, 
to examine how protected area institutions and effectiveness have been shaped by the 
interplay of factors including state structure, policy orientation, and the influence of 
domestic and international actors, all of which are important considerations that 
influence institutional outcomes. This chapter builds a historical narrative of the 
evolution of the forest sector and asks how and at what points the evolving policies of 
local, colonial, and post-colonial governments, along with support and resistance by 
local people, set the development of Uganda’s protected areas on its present trajectory. 
It discusses ways of identifying such “critical junctures” or “tipping points” of policies 
that can enable actors to actively pursue certain trajectories or avoid, or recover from, 
unsuccessful policies. This chapter starts by describing how the development of the 
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forest policy regime was punctuated by paradigmatic change initiated by the 
establishment of Uganda as a British Protectorate, which set the foundation for what I 
term the “relief valve conservation institutional logic” to emerge. It describes how this 
logic became entrenched through the accumulation of policies and laws and the 
establishment of the protected area network and a central forest management agency, 
and it discusses how the trajectory of forest policy development was reproduced during 
the independence era in the 1960s and amidst efforts to decentralize forest governance 
and incorporate participatory approaches in more recent decades. This chapter will 
examine what concepts persisted, what was abandoned, and what was modified to lead 
to the present policies. It is the aim that key “tipping points” can be identified that future 
studies could build on with the intent of gaining leverage on environmental policies.   
The argument I advance is that historical context is a relevant and insightful part 
of causal arguments about the effects of conservation interventions. In particular, I 
show how policy decisions have long-reaching effects that manifest in the form of 
protected area institutions and the context in which they are implemented—factors 
which ultimately shape effectiveness. Historical legacies around centralized control of 
natural resources, primarily through the use of protected area, and prioritization of 
economic productivity and development objectives, characterized as the relief valve 
conservation institutional logic, have led to the conversion of forests for agriculture on 
private lands and the conservation of forests on public lands. I describe this logic as a 
top-down protectionist approach to forest management, characterized by central 
authority over forests and conservation activities focused within the protected area 
network. Little attention is paid to forests management on private lands, and instead 
development and land policies have encouraged the clearing of forests outside of 
protected areas for agricultural development. The concentration of forest conservation 
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activities within protected areas functions as a relief valve in the sense that by 
maintaining forested ecosystems, protected areas are used to safeguard ecosystem 
functioning, reducing pressure on the socio-ecological system and allowing private 
lands to be the setting in which the economic development ends would be achieved 
through agricultural production. Consistent with this logic, the protected area network, 
which covers 16% of total land area, became the foundation for the country’s 
conservation strategy, which helps to explain the divergence between the state’s 
objectives to reduce deforestation and increase forest cover and ongoing deforestation. 
Further, decades of policy development have produced five models of protected areas—
each with different governance configurations, resource bases and varying degrees of 
effectiveness in terms of avoiding deforestation. 
This chapter proceeds as follows. The next section provides an overview of the 
historical institutionalist approach, and the analytical frameworks used to identify and 
characterize policy change in Uganda are presented. A detailed review of historical 
forest management and key policy shifts since the colonial period is then presented, 
highlighting critical junctures and describing the institutional pathways that have 
shaped forest management. These are followed by a discussion of the path dependent 
processes and the relief valve conservation institutional logic. The fifth section 
discusses the legacies of past policies by examining the current forest governance 
regime and implications for forest sustainability. This section is followed by a brief 
discussion of the utility of this type of analysis in supporting future policy work; and 
the last section presents conclusions. 
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4.2 Methods 
4.2.1 Historical Institutionalist Approach 
In this dissertation, forest policy development in Uganda is examined by 
applying a historical institutionalist approach. The historical institutionalist approach is 
often applied to study the origin, change, and persistence of institutions over time 
(Thelen, 2002). This approach focuses on examining patterns of institutional 
development, critical junctures that initiate distinct pathways, and path dependent 
effects. Historical institutionalism is particularly concerned with the processes 
associated with institutional creation and change, including the timing and sequencing 
of events and how processes operate together or influence each other. Historical 
institutionalism sees patterns as emerging not just through interactions between actors 
but through path dependence in which processes and interactions are constrained by the 
specific historical, political, or social contexts in which they are occurring (Pierson, 
2000).   
There are two main concepts that are utilized by historical institutionalists: 
critical junctures and path dependency (Capoccia & Kelemen, 2007). Critical junctures 
are brief periods in which significant change can occur and may be branching out points 
in which the trajectories of institutional arrangements shift onto different paths 
(Pierson, 2004). They may be major events such as wars or regime changes. 
Alternatively, transformative changes may originate from minor, seemingly 
insignificant policy decisions. Key aspects of critical junctures are that there is a 
broader range of alternatives and decisions made during this brief period may have 
significant and long-lasting impacts on outcomes as they lead “to the creation of 
institutional patterns that endure over time” (Mahoney, 2001, p.112). However, it is 
important to note that change is not a necessary component for a critical juncture; “if 
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an institution enters a critical juncture, in which several options are possible, the 
outcome may involve the restoration of the pre-critical juncture status quo” (Capoccia 
& Kelemen, 2007, p.352). 
As Capoccia and Kelemen (2007) state, “critical junctures constitute the starting 
points for many path-dependent processes” that constrain future choices (p.342). Path 
dependence involves the reduction of possible alternatives over time with choices made 
at one point in time constraining alternatives available at future times. For instance, a 
decision made at one point may produce lock-in effects that serve to reinforce an 
existing trajectory over time, which may explain why institutions persist despite no 
longer serving their intended purpose (Thelen, 2002). Because decisions affect the 
feasible choices and possible pathways, the timing and sequencing of events is 
important (i.e., history matters) (Pierson 2000). 
The literature on path dependence has identified several processes through 
which past decisions may have long-lasting effects. Levin, Cashore, Bernstein, and 
Auld (2012) specify four path dependent processes: lock-in, self-reinforcing, increasing 
returns, and positive feedback. Lock-in involves processes in which a policy results in 
immediate durability. Self-reinforcing processes are those in which the cost of reversing 
the policy increase over time. Increasing returns processes are those in which benefits 
increase over time. Positive feedbacks are when decisions outside of the original policy 
are made that support the initial policy. Once initiated, these processes encourage the 
path to be maintained. 
 Weaver (2010) adds to the literature on path dependence by arguing that 
negative feedback might also occur that undermines the stability of the existing policy 
regime and increases the likelihood of major change. While Weaver agrees that policy 
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change is influenced by past policy decisions, he notes “not all feedback from policy 
choices are positive and reinforce the status quo” (p. 139). Instead he argues path 
dependence is not only determined by positive feedbacks (self-reinforcing) but also by 
negative ones (self-undermining) (Oberlander & Weaver, 2015). In regards to negative 
feedbacks, three types of self-undermining mechanisms have been identified: 
“emergence of unanticipated losses for mobilized social interests, interactions between 
strategic elites and loss-averse voters, and expansions of the menu of policy 
alternatives” (Jacobs & Weaver, 2015). The process of negative feedbacks might 
explain changes in policy regimes that are incremental and not driven by exogenous 
shocks. 
In the field of environmental studies, the analyses of institutional histories have 
been used to produce profound insights in efforts to deepen understanding of 
institutional configurations and performance as well as environmental outcomes. For 
example, Corson (2016) examined why environmental degradation continued in 
Madagascar despite millions of aid dollars committed to the environment. By studying 
the history of the United States Agency for International Development’s (USAID) 
environmental program, she argued that aid dollars and projects were not targeted 
towards the drivers of deforestation but instead were given to match narratives, 
priorities, and strategies of a set international actors in positions of authority to 
influence domestic policy and efforts in Madagascar. The narratives crafted and 
reinforced by international actors ranging from USAID staff to celebrities encouraged 
funding; however, they misidentified the problem of environmental degradation as 
stemming from rural peasants rather than a lack of institutional capacity to manage and 
enforce rules. Donors prioritized biodiversity conservation, narrowing the 
environmental agenda to match donor interests over the priorities of many of those 
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within Madagascar. The strategies employed worked without regard to various 
political, social, and economic dynamics within the country and without addressing 
major problems with land rights and the structure of decision-making processes, so it 
should be without surprise that the Madagascar government struggled to stem 
environmental degradation. Corson’s analysis highlights the importance of 
understanding the complex political, social, economic, and environmental landscape 
that aid flowed to and demonstrates how historically-contingent conditions in 
Madagascar influenced the impact of aid on environmental degradation.   
Several studies have generated important findings on protected area 
effectiveness by applying a historical institutionalist approach. In a comparative study 
of transboundary biosphere reserves in Mexico and Guatemala, Rodriguez Solorzano 
and Fleischman (2018) observed greater individual and community-level conservation 
behavior in the Calakmul Reserve in Mexico owing to more secure property rights and 
stronger community governance arrangements, which can be traced back to land 
distribution and political processes that occurred before the establishment of the 
protected areas. In a study of transboundary protected areas in southern Africa, Schoon 
(2013) examined how “institutional beginnings” affected capacities, finding the 
bottom-up institutional development in the Kgalagadi Transfrontier Park led to more 
effective coordination and goal achievement compared to the top-down approach 
adopted by the Great Limpopo Transfrontier Park. Yakusheva (2019) explained 
differences in protected area management capacities in Poland and Slovakia by 
examining how national policies and socio-economic conditions have moderated how 
protected area management changed in response to the transition to democracy and 
European Union (EU) membership. This approach has also been applied to the study 
of the development of environmental policy in Madagascar (Froger & Méral, 2012); 
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the integration of biodiversity, climate, and energy policies in Europe (Sotirov & 
Storch, 2018); and the evolution of the Mt. Elgon protected area institutions in Kenya 
and Uganda (Petursson & Vedeld, 2015). These studies demonstrate how utilizing 
historical institutional approaches can reveal dynamics of institutional change that help 
to explain current institutional and conservation outcomes.  
4.2.2 Process Tracing 
Qualitative historical analysis is used in this study to examine the evolution of 
the forest policy regime in Uganda from the colonial period to the present. The policy 
regime is defined in this study as the set of policies in the forest and conservation sector 
including the goals, objectives, tools, and calibrations of the policies as well as the 
“underlying ideas, interests, power and practices of actors” (Sotirov & Storch, 2018, 
p.978). While quantitative methods can measure causal effects, or the changes in 
outcomes attributed to an intervention, qualitative research can complement this by 
using process tracing to describe the institutional pathways that determine outcomes. A 
qualitative content analysis of national policies and laws as well as government and 
non-governmental reports was conducted in order to characterize and trace how forest 
policies and institutions governing forests developed over time. The analysis also drew 
on information from the secondary literature.  
Process tracing involves constructing historical narratives to examine patterns 
of institutional development. Process tracing is a method that can be used to describe 
complex processes and phenomena and to develop and test theory to explain outcomes 
(Beach & Pedersen, 2016; Collier, 2011; George & Bennett, 2005). Process tracing 
“analyzes trajectories of change and causation” and relies on developing a sequence of 
events in order to understand how causal mechanisms, the processes linking a cause to 
an outcome, operate (Collier, 2011). Rather than presenting a detailed, chronological 
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history of events, a narrative is built which describes only the most relevant and 
significant elements and why they matter, and is used to trace the processes that have 
led to observed outcomes. Process tracing can be used to identify critical junctures and 
path dependent effects, allowing the researcher to situate policy development within 
the context of broader processes.  
4.2.3 Analytical Framework for Characterizing Policy Change 
I utilize three analytical frameworks to facilitate the identification of critical 
junctures, path dependent effects, and to understand policy changes over time. Cashore 
and Howlett’s framework of policy levels is employed to characterize what aspects of 
the forest policy regime have changed over time. The Cashore and Howlett (2007) 
Taxonomy of Policy Change and Rayner and Howlett (2009) Typology of Policy 
Change processes are applied to describe how policies have evolved since the colonial 
era. When used together, they provide a useful framework to engage in a nuanced 
examination of the development of the forest policy regime and how calibrations of 
institutional and contextual factors emerged from historical decisions. 
4.2.3.1 Taxonomy of Policy Elements 
One of the main challenges in policy analysis is operationalizing the variable of 
interest. Many studies of policy change have failed to specify adequately which aspects 
of policy they are examining. Howlett and Cashore (2009) note that different aspects of 
policy are often conflated in policy studies and identify this challenge as the dependent 
variable problem. To address this problem, Cashore and Howlett (2007) offer their 
Taxonomy of Policy Elements framework that distinguishes six aspects of policy that 
could be examined (Table 4.1) (Cashore & Howlett, 2007; Howlett & Cashore, 2009). 
In the framework, Cashore and Howlett (2007) expanded on Hall's (1993) 
categorization of policy elements to distinguish policy means from ends more precisely. 
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In Hall’s work, he identifies three policy elements: policy goals, instruments, and 
instrument settings. He also describes three orders, or aspects of policy, that could 
change. First order changes are changes to the calibration of instruments, and second 
order are changes to the types of instruments employed. Both occur within the existing 
policy paradigm, can result from policy-oriented learning, and are more likely to occur 
than third order changes. Third order changes are modifications to the goals and 
typically are associated with paradigmatic shifts.  
Howlett and Cashore (2009) posit that there are six aspects of policy, rather than 
three, that might change, and a close consideration of policy as composed of these six 
elements is needed to understand policy change fully. The six elements—goals, 
objectives, settings, instrument logic, tools, and calibrations—are separated into three 
conceptual levels of policy and by ends and means. The conceptual levels are high level 
abstraction, operationalization, and on the ground specification. Ends are the aims of 
the policy; and means are the ways in which aims are to be achieved. The use of this 
framework allows for the examination of the specific policy elements that change in 
order to obtain a more nuanced understanding of evolution in the policy regime.  
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Adapted from: “Punctuated Which Equilibrium? Thermostatic Policy Dynamics in 
Pacific Northwest Forestry”, by Cashore, B. and Howlett, M., 2007, American 
Journal of Political Science, 51, p. 536. 
 
4.2.3.2 Patterns of Policy Change 
Cashore and Howlett’s Taxonomy of Policy Change is used in this study to 
identify how policies are changing. Previous work has characterized patterns of policy 
change by tempo and magnitude of the change process. Tempo refers to the pace at 
which policy contents change over time, and magnitude refers to the way in which 
change occurs, e.g., small incremental steps or large, paradigmatic shifts. In the 
punctuated equilibrium model, Baumgartner and Jones (2002) described a pattern of 
policy development in which a long period of stability and incremental change (slow) 
is punctuated by short instances of paradigmatic change (fast). Cashore and Howlett 
build on previous work and present a taxonomy of policy change that considers tempo 
and direction of change (Cashore & Howlett, 2007; Howlett & Cashore, 2009). 
Directionality refers to the ways in which policy contents shift over time. Cumulative 
change results in a move away from the existing equilibrium. Changes that initially 
 119 
shift away from the status quo before returning back toward equilibrium are 
noncumulative. 
There are four types of policy changes: faux paradigmatic, classic paradigmatic, 
classic incremental, and progressive incremental (Table 4.2). Classic paradigmatic 
describes the pattern when changes in policy occur that lead to a new equilibrium, as 
described in the punctuated equilibrium model. Faux paradigmatic change occurs when 
there is a rapid change followed by a return to the status quo. Progressive incremental 
refers to slow, small policy changes that accumulate over time toward a new 
equilibrium. Classic incremental refers to policy changes that do not accumulate in 
direction over time but instead remain centered around the status quo. 
Table 4.2 – Cashore and Howlett Taxonomy of Policy Change 
 Tempo of Change 
Directionality of Change Fast Slow 
Cumulative “Classic” Paradigmatic Progressive Incremental 
In Equilibrium “Faux” Paradigmatic “Classic” Incremental 
Reprinted from: “Punctuated Which Equilibrium? Thermostatic Policy Dynamics in 
Pacific Northwest Forestry,” by Cashore, B. and Howlett, M., 2007, American 
Journal of Political Science, 51, p. 537. 
 
4.2.3.3 Mode of Policy Change 
Scholars have also identified mode as an important aspect of policy change. As 
Thelen (2002) observed, the punctuated equilibrium model has failed to explain why 
institutions persist despite major change points and on the other hand why institutions 
change amidst seeming stable conditions. She pointed to the need to examine the 
“mechanisms of reproduction,” or mode, to understand the evolution of institutions and 
in particular how past decisions constrain subsequent options.  
Mode describes the process through which policies change over time. Four 
types have been identified, defined in part by the location of institutional change: 
displacement, layering, drift, and conversion (Table 4.3) (Mahoney & Thelen, 2010). 
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Displacement occurs when existing rules are removed and new rules replace the old 
ones. Displacement can occur with abrupt and significant changes (e.g., revolutions) or 
may occur in more gradual processes such as when a competing institution is introduced 
and gains prominence over an existing one. Layering occurs when new rules are added 
alongside existing ones. Institutional layering may happen in the absence of abrupt 
changes and instead work to produce small changes that accumulate to large shifts over 
the long run. Drift involves either changing how existing rules are enacted or a changed 
impact of existing rules owing to changing conditions. Conversion occurs when there 
are changes to how existing rules are used in order to serve a new purpose that had not 
previously been imagined or intended. Conversion involves institutions that were 
established with one purpose shifting over time to serve new ends.  
Rayner and Howlett (2009) expanded on Mahoney and Thelen’s typology. In 
an application to the policy design literature, they further specified which elements of 
the policy regime, the means or the ends, change through each of these processes. In 
displacement and drift processes, existing goals are changed, while in layering and 
conversion, existing goals remain. Displacement, layering, and conversion involve 
changes in the instruments applied. Sotirov and Storch (2018) provided a concise 
summary of both characterizations of change processes as shown in the table below 
(Table 4.3).   
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Table 4.3 – Typology of Change Processes 
Types: 
Policy Change Theory: e.g., 
Rayner and Howlett (2009); cf. 
Hall (1993, 2010); Hall, 1993 
Institutional Change 
Theory: e.g., Mahoney and 
Thelen (2010); cf. Hall (1993, 
2010); Hall, 1993 
 
Displacement A process whereby policies are 
fundamentally re-structured 
through the replacement of 
existing goals and instruments 
by new ones 
The removal of existing rules 
and the introduction of new 
ones 
Layering A process whereby new goals 
and instruments are added to an 
existing policy regime without 
abandoning previous ones 
The introduction of new rules 
on top of or alongside existing 
ones 
 
Drift A process where the goals of the 
policy change without changes in 
instruments or their use 
The changed impact of 
existing rules due to shifts in 
the external conditions 
Conversion A process that involves changes 
in policy instruments or their use 
while holding policy goals 
constant 
The changed enactment of 
existing rules due to their 
strategic redeployment 
Reprinted from: “Resilience through policy integration in Europe? Domestic forest 
policy changes as response to absorb pressure to integrate biodiversity conservation, 
bioenergy use and climate protection in France, Germany, the Netherlands and 
Sweden,” by Sotirov, M. and Storch, S., 2018, Land Use Policy, 79, p. 979. 
 
4.3 History of Forest Policy Development in Uganda  
4.3.1 Colonial Period: Laying the Foundation for State Control of Forests 
Prior to the colonial era beginning in 1894, forest management was based on 
customary rules and practices which varied across regions (Banana, Byakagaba, et al., 
2014; Galabuzi et al., 2015). Communities managed and used land and resources under 
the direction of kings, chiefs, and other traditional authorities until 1894, when the 
establishment of the British Protectorate of Uganda disturbed this system of customary 
forests and natural resource management (Banana et al., 2018; Turyahabwe & Banana, 
2008).  
The period around the establishment of Uganda as a British Protectorate served 
as a critical juncture in which an institutional development trajectory characterized by 
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a top-down protectionist approach to forest management emerged. Colonial 
administrators with the help of clan heads overlaid new systems that affected the use 
and management of land and forest resources (Turyahabwe & Banana, 2008). A new 
system of land tenure was installed with four forms: freehold, leasehold, mailo, and 
crown land. Mailo is a form of land tenure unique to Uganda that was established with 
the 1900 Buganda Agreement between the Buganda Kingdom and the British. Under 
the agreement, 9,000 sq. miles of land were allocated to the king, chiefs, and other 
elites, and a landlord-tenant structure was established, in which landowners held rights 
to the land and could lease out land to tenants (Jeary, Kandel, Martiniello, & 
Twongyirwe, 2018; Mabikke, 2016). Also as part of the agreement, 1,500 sq. miles of 
forests within the Buganda Kingdom territory were transferred to the control of the 
colonial administration (van Zwanenberg & King, 1975; Webster & Osmaston, 2003). 
The agreement served to solidify support of the Buganda kingdom and other elites for 
the colonial administration and British colonial policy of indirect rule. Similar 
agreements, including the 1900 Toro Agreement, 1901 Ankole Agreement, and 1933 
Bunyoro Agreement, were made with other Kingdoms. All three agreements contained 
clauses that granted the British Government rights to forests and in some cases any 
“waste and uncultivated land” (Webster & Osmaston, 2003). 
The control of forests shifted from traditional authorities to the colonial 
administration, limiting local access to forests and authority over forest management. 
The Crown Lands Ordinance of 1903 allowed Ugandans to occupy Crown Land, which 
included land not under freehold, leasehold, or mailo (Mabikke, 2016). However, it also 
gave colonial authorities the power to sell or lease these lands without consent of the 
occupier, and it regulated the use of forests. Permission to harvest trees from Crown 
Land had to be granted by the governor (Turyahabwe & Banana, 2008). It also enabled 
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the establishment of the protected area network as the colonial administrators now had 
the power to designate valuable lands as reserves.  
Formal institutions were introduced to govern forest resources during the period 
of British colonial rule. State controlled forest management began in 1898 with the 
establishment of the Scientific and Forest Department to survey forest resources and 
conduct research (Turyahabwe & Banana, 2008). In 1917, the Department of Forestry, 
later renamed the Forest Department in 1927, was established. It took a more active 
role in forest management with the goal of meeting the state’s resource needs. Its 
responsibilities included managing forests for timber and rubber production, tree 
planting, collecting revenue for forest product use, and managing reserves (Obua & 
Agea, 2010). The first rubber tapping concessions were issued in 1902, representing 
some of the earliest commercial forestry activities. The Forest Department was initially 
involved in timber harvesting but by the 1930s had shifted to regulating the volume and 
type of timber harvested through felling licenses, leaving harvesting to private actors 
(Hamilton, 1984).  
The first forestry policy was enacted in 1929, which also marked the beginning 
of efforts to gazette forests (Galabuzi et al., 2015; Hamilton, 1984; Obua & Agea, 2010; 
Turyahabwe & Banana, 2008). The 1929, 1938, and 1948 Forestry Policies provided 
for the declaration of forests as reserves. The 1929 and 1938 policies focused on 
improving the efficiency of state-controlled forest management and retaining forest 
area to ensure ecosystem vitality as well as to meet forest products need. The 1948 
policy similarly recognized the value of forests, both economically and in ecosystem 
functioning. It also led to the development of plantations and further wood products 
production and expanded the roles of the central and local governments in forest 
management (Banana, Byakagaba, et al., 2014; Obua & Agea, 2010; Turyahabwe & 
 124 
Banana, 2008). However, the policy reflected a shift from previous ones in that the 
value of forest protection was diminished while greater emphasis was placed on the 
economic value of land and forest management. The policy recognized agriculture as 
important for the development of the country and set bounds on the protection of forests 
(Turyahabwe & Banana, 2008). A minimum amount of forest, initially the aim was 
10%, for each administrative district was determined, and once that minimum area of 
forests was reserved, the district was declared adequately forested. This policy 
functioned to place agriculture and forestry as two competing land uses and marked a 
shift toward a more exploitative and short-term orientation of the forest sector and land 
management (Hamilton, 1984).  
The new land tenure system and forest policy framework provided a foundation 
for the establishment of protected areas. A network of gazetted forests was established 
following the first forest policy, and by independence (1962) about 30% of forests were 
designated as forest reserves. The permanent forest estate was established initially to 
protect water catchment areas and to safeguard the supply of timber and forest resources 
(Obua & Agea, 2010; Petursson & Vedeld, 2015). The colonial government established 
rules, restricting access to forests in protected areas and changing the way these forests 
were managed and used. The 1947 Forests Act provided for the establishment of 
Central and Local Forest Reserves as well as village and nature reserves on public lands. 
It also provided for the appointment of a Chief Conservator of Forests and established 
licensing procedures for consumptive practices. 
 In addition, several policies allowed for the establishment of reserves based on 
wildlife. In 1902, legislation provided for the creation of the first game reserves, and 
the Game Department was established in 1926 to govern wildlife resources under the 
Game Ordinance of 1926. Later, the 1952 National Parks Act provided for the 
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establishment of National Parks to provide for the preservation of wildlife and 
vegetation as well as for the benefit of visitors. It provided the highest conservation 
status and prohibited consumptive uses without permission from the National Parks 
Board and the Forest Department (IUCN, 1992). 
While the ultimate authority over natural resources was vested in the crown, 
traditional authorities retained some power to manage forests and to govern more 
generally within the British system of indirect rule. The colonial administration 
devolved some authority to local actors, although the powers of traditional authorities 
were significantly reduced (Petursson et al., 2013). The 1919 Native Authority 
Ordinance provided chiefs with powers to carry out responsibilities but limited the areas 
in which they could make bylaws, while stripping away powers from clanheads 
(Bazaara, 2003; Turyahabwe & Banana, 2008). Governing through indirect rule, the 
colonial administration created a network of actors to hold local authorities 
accountable. Forest management responsibilities were carried out by chiefs, who were 
accountable to district commissioners, colonial governors and other officials. The 
Forest Reserves Declaration Order of 1932 gave local governments the responsibility 
to manage some forest reserves as village or local reserves intended to meet the needs 
of the community (Kigenyi, 2008). Rules initiated in 1938 and 19475, through 
amendments to the Forests Ordinance of 1913, provided for a decentralized approach 
to forest management, allowing Local Forest Reserves to be established under district 
administration or kingdoms (Andersson et al., 2008; Turyahabwe & Banana, 2008). 
Local governments could establish forest estates in each district as village forest 
reserves, or the central government could declare Local Forest Reserves which were 
 
5 Amendment No.7 to the Forests Ordinance of 1913 and Forests Ordinance No. 28 of 1947 
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managed by the local governments (Obua & Agea, 2010). The intention was for LFRs 
to be small, numerous, and to meet local needs, while the Central Forest Reserves 
remained under the control of the government to address regional needs (Hamilton, 
1984).  
Forest management in this period can be characterized by centralized control of 
natural resources, managed through a command and control approach, and with limited 
influence and involvement by local actors and traditional authorities (Banana, 
Namaalwa, et al., 2014; Galabuzi et al., 2015; Obua & Agea, 2010; Turyahabwe & 
Banana, 2008). The introduction of forest policies, a central forest management agency, 
and a network of protected areas challenged traditional use of natural resources by 
restricting control over, access to, and use of forest resources. While policies gave some 
formal power to local authorities, these policies and the colonial administration reduced 
communal land and constrained control over forests and resources by traditional and 
lower level authorities. Traditional institutions were weakened by the installation of the 
new system of land tenure and regulations to govern the use and management of forests, 
by the hierarchy that made traditional and local level leaders accountable to colonial 
actors, and by the provision of power to central actors to expropriate land for 
commercial agricultural development or to designate areas are reserves (Banana, 
Byakagaba, et al., 2014; Kigenyi, 2008). During this period, historical records indicate 
that the rate of deforestation began to accelerate (Langdale-Brown, 1960 as cited in 
Hamilton, 1984). 
4.3.2 Independence Era: Entrenching Centralized Control over Forests 
The formation of Uganda as a state independent of British colonial rule in 1962 
marks the second critical juncture in which the management of forests and natural 
resources was increasingly put under the control of the state. Independence presented a 
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crossroads in which many paths could be activated. Rather than forging a new path 
down which forest management would be reimagined and institutions redesigned, the 
government maintained and further developed many of the institutions installed during 
the colonial period. The approaches to forest management constructed in the colonial 
era around centralized control of resources, regulation of natural resource use, 
conservation of forests within protected areas, and the promotion of economically 
productive uses of natural resources continued and were expanded upon in the post-
independence era. The land tenure system put in place in the colonial period was largely 
carried down. While mailo, freehold, and leasehold continued to be recognized, Crown 
Land became public lands, and the Uganda Land Commission was established to 
manage them (MWE, 2016). The Forest Department continued to be the main 
institution managing forests. The network of protected areas, including Central and 
Local Forest Reserves, was retained as well. 
The layering of policies and legal instruments in this period served to further 
restrict the use of and access to forests, and the stability of the permanent forest estate 
designations reflected the continuation of the protectionist approach as the prevailing 
forest conservation strategy. The 1964 Forests Act vested forest reserves and protected 
tree species in the state. It also restricted the use of forests in reserves by limiting harvest 
to forest products only for domestic use without a permit, while requiring a license to 
trade resources harvested from both reserves and private lands and written permission 
from Senior Forest Officers in order to live, cultivate, or graze in the reserves (MWE, 
2016; Banana et al. 2004 as cited in Hartter & Ryan, 2010).  
A new Forestry Policy was issued in 1970. This policy was more focused on 
productive uses and the economic value of forests than previous policies and on 
managing for increased timber production, reflecting a policy orientation around the 
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commodification of land. The policy further diminished the value of protective forest 
management and included limited consideration of other values from forests, such as 
for climate or ecosystems (Banana, Byakagaba, et al., 2014; Hamilton, 1984; 
Turyahabwe & Banana, 2008). 
Under the third constitution in 1967, the government was recentralized with the 
abolishment of local governments and kingdoms, and the governance of forest reserves 
was centralized (Bazaara, 2003; Hamilton, 1984; Turyahabwe et al., 2006). This served 
to further reinforce the trajectory of centralized control of forests and natural resources 
by weakening the power of traditional and local authorities while also strengthening the 
power and control of the state. Prior to this, a network of Local Forest Reserves 
managed by district and local authorities had amassed, covering 306,000 ha, alongside 
the Central Forest Reserves, which covered 1,590,000 ha and were managed by the 
Forest Department (Hamilton, 1984). The Constitution and the 1969 Public Lands Act 
transferred forests back under centralized control, and all reserves became under the 
control of the Forest Department (Andersson et al., 2008; Banana, Byakagaba, et al., 
2014; Banana, Namaalwa, et al., 2014; Coleman & Fleischman, 2012; Namubiru & 
Ostrom, 2008; Turyahabwe & Banana, 2008).  
4.3.3 Destabilization Phase (1971 – 1986): Decline in Forest Conservation and Active 
Management 
The post-colonial independence era was disturbed by the military coup d’état in 
1971 and ensuing dictatorship led by Idi Amin, and later by civil war. The period of 
Amin’s reign as well as the subsequent, second tenure of Obote involved armed conflict 
and violence, economic decline, and a weakening and dysfunction of state institutions, 
which had significant implications for the state and for forests. Forest cover and wildlife 
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populations declined significantly during this time (Banana et al., 2018; Hamilton, 
1984).  
Amin took a nationalistic and militaristic approach to governing and initiated 
several major changes during the 1970s. In 1972, Amin announced an economic war 
and expelled South Asians from the country. The elimination of foreign interests in 
Uganda had detrimental effects on the national economy and lead to scarcity of goods 
given the position held by South Asians in business. The expulsion had a significant 
effect on the forest products sector because Asians had owned nearly all sawmills in 
the country. The sawmills were nationalized and run by the parastatal Wood Industries 
Corporation, which became the only legal timber exporter. However, the corporation 
collapsed shortly after, and by 1980, few sawmills were running at full capacity. As a 
result, pitsawying became the primary mode of production and continues to be so today 
(Banana et al., 2018; Hamilton, 1984).  
Under the Amin regime, land reform was introduced that nationalized land, 
removing all pre-existing property rights. With the 1975 Land Decree, all land became 
public and vested in the Ugandan Land Commission (Joireman, 2007). It converted 
freehold and mailo land into leaseholds with rights held by the government. The Decree 
encouraged citizens to use ‘free land’, or that land which was not being cultivated for 
agricultural production, resulting in farmers clearing forests and cultivating public land 
(Galabuzi et al., 2015). Agricultural development and settling in forest reserves was 
encouraged, and thousands of titles were given for land within Forest Reserves 
(Petursson & Vedeld, 2017). In the Mt. Elgon Forest Reserve, for instance, 
approximately 25,000 ha were cultivated from 1971 to 1986 (Petursson & Vedeld, 
2015). 
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This period of instability and the policies initiated during this time had 
substantial detrimental effects for forest cover. Policies encouraged agricultural 
development and doubling output, resulting in significant forest clearing for crop 
production (Banana, Byakagaba, et al., 2014). There was rampant deforestation owing 
to a breakdown in law and order, encouragement of encroachment in forest reserves, 
and demand for land and forest products (MWE, 2016; Struhsaker, 1987). The 
deforestation problem was exacerbated by the growing population, which increased 
demand for forest products as well as land for agriculture, and by a weakening of the 
state’s capacity to manage forests (Struhsaker, 1987). Harvesting of forest resources 
was largely uncontrolled. Some areas faced open access regimes while human 
settlement in reserves was encouraged and formalized (Petursson et al., 2013; 
Turyahabwe & Banana, 2008). As Banana et al. (2018) describe, the “maintenance of 
protected area boundaries was neglected and monitoring and enforcement of protected 
area rules and regulations was abandoned” (p.28). Forests were also cleared for security 
reasons, to eliminate areas where anti-government fighters could hide and in some cases 
as part of military strategy during the Liberation War and the Uganda Bush War 
(Hamilton, 1984; Ministry of Water and Environment, 2016). 
The Forest Department, which had grown throughout the colonial era to become 
a “far-sighted and . . . effective organization with a high degree of control over its 
lands,” struggled to manage forests and became largely ineffective during this period 
(Hamilton, 1984, p.74). The authority of the Forest Department depended on the rule 
of law which had largely declined during the 1970s. The Amin regime reduced funding 
for public services in favor of military spending, which served to cripple the Forest 
Department. The Department was operating with inadequate funding, staff, and 
equipment and using expired management plans (MWE, 2016; Struhsaker, 1987). 
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There was limited improvement work, tree planting, harvesting, or data collection 
during this period. Forestry officials estimated that approximately 300,000 ha moved 
out of control of the Forest Department between 1972 and 1982, mostly through illegal 
encroachment although some lands were granted titles (Banana et al., 2018; Hamilton, 
1984). 
4.3.4 New Republic under Museveni and Renewed Focus on Forests (1986 – 1998) 
The late 1980s and 1990s began a period of relative stability compared to the 
previous decade and ushered in major reform in the social, economic, and political 
realms of the country. The Obote-ruled government was overthrown in 1986 by the 
National Resistance Army which precipitated changes in government, policies, and 
forest management. The new regime with Yoweri Museveni as president of Uganda 
ushered in democratic ideals, liberalization, as well as a more bottom up approach to 
governance compared to the centralized one taken by Amin and Obote, with hopes that 
decentralization would provide legitimacy for the new regime (Bazaara, 2003).  
There was a renewed focus on the environment and natural resources with 
Museveni aiming to control unsustainable resource use, restore protected areas, and 
integrate natural resource management into the agenda (Banana et al., 2018; Hartter & 
Ryan, 2010). The Ministry of Environment Protection was created in 1986, and the 
Forest Department moved under this Ministry from the Ministry of Agriculture and 
Forestry (IUCN, 1992). In 1988, a new Forestry Policy was introduced. This policy 
reflected a shift from previous ones by incorporating more considerations for 
sustainability aspects, including sustainable harvesting practices, biodiversity 
conservation, and an ecosystem-based approach (Banana, Byakagaba, et al., 2014; 
GoU, 1988; Obua & Agea, 2010; Turyahabwe & Banana, 2008). The Forest 
Department set out guidelines for forest use within the forest estate with 20% as strict 
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nature reserves, 30% buffer zone with limited harvesting of non-timber products, and 
50% for sustainable use (Galabuzi et al., 2015; Obua & Agea, 2010). The 1994 
Environment Management Policy aimed to strengthening the institutional and legal 
framework around addressing environmental problems in a comprehensive and 
integrated way (Banana, Byakagaba, et al., 2014). The National Environment 
Management Authority (NEMA) was created in 1995 under the National Environment 
Statute, and NEMA would later establish district environmental councils (Hartter & 
Ryan, 2010; Nsita, 2005). The 1995 National Environment Act and the Local 
Government Act of 1997 led to the establishment of Production and Environmental 
Committees throughout the local governments, which held the responsibility to 
“facilitate bottom-up planning and management of natural resources with active 
participation of local communities” (Turyahabwe & Banana, 2008, p.651). The Uganda 
Wildlife Act was passed in 1996 to coordinate and support the sustainable management 
of wildlife conservation areas, and the Uganda Wildlife Authority was created to 
replace the Game and National Parks departments (Banana et al., 2018). 
International aid agency attention was redirected back to Uganda under 
Museveni, which supported the renewed interest in environmental management. The 
international aid community resumed channeling financial and technical support for 
conservation activities (e.g., the Forestry Rehabilitation Project funded by the World 
Bank, EU, United Nations Development Programme, CARE, and the governments of 
Denmark and Norway from 1988 to 1994) (Banana et al., 2018; Petursson & Vedeld, 
2017; World Bank Group, 1997). The “fortress approach” to conservation was still a 
prevailing strategy for addressing deforestation and biodiversity loss during this period 
and was pushed by international actors as evidenced by the upgrading of several 
protected areas from Central Forest Reserves to more strictly protected National Parks 
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(Bwindi, Mgahinga, Elgon, Kibale, and Semliki) in the early 1990s (Hutton, Adams, & 
Murombedzi, 2005; Obua & Agea, 2010). The upgrade was tied to a USAID promise 
of 30 million USD for the Action Programme for the Environment which aimed to 
strengthen conservation efforts in the country by reforming natural resource governance 
institutions (Petursson & Vedeld, 2017). As a result of this status upgrade, 60% of the 
area of CFRs then came under stricter protection status and was no longer available for 
harvesting and timber production (Banana et al., 2018; Turyahabwe & Banana, 2008).  
The 1980s and 1990s saw a weakening of centralized control over natural 
resources through land tenure reform and the evolution of a policy framework that was 
more supportive of decentralized governance and stakeholder involvement (Obua & 
Agea, 2010). The new Constitution reversed the 1975 Land Decree which had vested 
land to the state, and all land became vested in the citizens of Uganda (GoU, 1995a). 
The 1995 Constitution and the 1998 Land Act restored the tenure system that had been 
in place following independence. Four tenure forms were recognized: freehold, 
leasehold, mailo, and customary. Customary tenure, the most widespread type, was 
added as a recognized form of tenure (Banana, Byakagaba, et al., 2014). The 
Constitution allowed all citizens owning customary land to acquire certificates of 
ownership and allowed customary land to be converted to freehold (Article 237(4)). 
The 1998 Land Act specified the mechanisms through which customary land could be 
titled or converted to freehold. It also provided rights to squatters, by designating 
anyone who had occupied and developed land unchallenged for at least 12 years as a 
“bona fide occupant” (Joireman, 2007). Both legal instruments enabled the 
formalization of land rights in support of a tenure system that embraced private 
property.  
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A decentralized approach to governance was introduced in the late 1980s which 
had been initiated by the structural adjustment policy of the International Monetary 
Fund. The 1987 Resistance Councils and Committees Statute, 1993 Local Governments 
(Resistance Councils) Statute, and the 1997 Local Government Act created a five-tiered 
administrative governance hierarchy of Local Councils, also referred to as Local 
Governments. The 1993 Local Governments Statute provided for the “decentralization 
of functions and powers and services to Local Government (Resistance Councils)” to 
“increase local democratic control and participation in decision-making, and to 
mobilize support for development which is relevant to local needs” (GoU, 1993). The 
1995 Constitution provided for the devolution of power to elected councils. The 1997 
Local Government Act formalized this local government structure and gave LGs the 
power to make their own bylaws in accordance with national law. This was an 
innovation from previous laws which had not allowed lower levels of government 
below the district to make their own bylaws (Banana, Namaalwa, et al., 2014; Bazaara, 
2003). The 1996 Wildlife Act also recognized customary rights in wildlife conservation 
areas. 
Decentralization in the forest sector accompanied these broader government 
reforms; however, there was considerable fluctuations between decentralized and 
centralized forest governance during this time (Andersson et al., 2008; Banana et al., 
2018). In 1993, the Local Governments (Resistance councils) Statute decentralized 
forest management to the district level, and control of CFRs was transferred to LGs. 
The 1995 Local Governments instrument recentralized some reserves. Another reversal 
occurred in 1997 when the management of forest reserves was transferred back to 
districts and sub-counties under the Local Government Act. The 1998 Forest Reserves 
Order then limited the Local Governments’ territorial jurisdiction, with management 
 135 
responsibilities for forest reserves less than 100 ha given to LGs and those larger than 
100 ha to the Forest Department (Andersson et al., 2008; Banana, Vogt, Bahati, & 
Gombya-Ssembajjwe, 2007; Bazaara, 2003). 
The decentralization reforms affected the benefit sharing and revenue 
generation arrangements for local actors. The Local Governments (Resistance councils) 
Statute (1993) established that 60% of revenue collected from reserves was to be 
remitted to the central government, while 40% was retained at the local level. The Local 
Government Act (1997) expanded on this by stating that 100% of revenue from LFRs 
should be remitted to LGs. This shift provided additional revenue to LGs, which could 
support the forest management regime at the district level if sufficient revenue was 
generated and targeted to the sector (Andersson et al., 2008).  
4.3.5 Contemporary Forest Governance Reform Era: 1998 to present 
A review of the forest sector began in 1999 as part of the Forest Sector Umbrella 
Programme, a sector-wide initiative aimed at supporting the reform of institutions, 
policies, and laws (Banana et al., 2013; Jagger, 2009). The program was motivated by 
substantial deforestation that had occurred in the previous decades and a lack of a 
coherent forest management strategy. The review was supported by a range of donors 
who promoted reform, including the government of Norway, the EU, FAO, the German 
Technical Cooperation Agency, and the United Kingdom Department for International 
Development. The review noted that the Forest Department was under-resourced and 
facing many constraints that limited its ability to manage effectively. It also highlighted 
relevant stakeholders, who had so far not played a large role in the management and 
decision-making associated with forests (MWE, 2016). The review led to the 2001 
Forestry Policy, 2002 National Forest Plan, and the 2003 National Forest and Tree 
Planting Act (NFTPA).  
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The 2001 Forestry Policy set out new principles to guide development of the 
forest sector. It established a goal to develop “an integrated forest sector that achieves 
sustainable increases in the economic, social and environmental benefits from forests 
and trees by all the people of Uganda, especially the poor and vulnerable.” It embraced 
both protective and productive forestry and placed greater emphasis than previous 
policies on the role of stakeholders besides the central government in the management 
of forests. The 2002 Forest Plan presented a framework to turn this policy into action. 
It similarly recognized the need to balance sustainability and development with the 
vision of “a sufficiently forested, ecologically stable and economically prosperous 
Uganda.” The 2003 NFTPA replaced the 1964 Forests Act. It identified processes for 
the designation of Central and Local Forest Reserves and for integrating local peoples 
in forest management, detailed the roles and responsibilities of various actors, and set 
out rules and procedures for governing forests. It reflected the intentions of the 2001 
Forestry Policy by addressing both productive and protective aspects of forest 
management as well as establishing procedures for collaborative management. 
The reform resulted in significant changes to the institutional structures 
governing forests, some of which had been operating since colonial times (Banana et 
al., 2018). The management responsibilities for 85% of forests in the country were 
changed under the new policies. The Forest Department was dissolved, and in its place, 
the semi-autonomous parastatal National Forestry Authority was created. The NFA was 
charged with managing the now 30% of the country’s forests that are within Central 
Forest Reserves. The Uganda Wildlife Authority, which was established by the 1996 
Wildlife Act and 2000 Wildlife Statute, was mandated to manage the country’s wildlife 
and holds the responsibility for the National Parks, Wildlife Reserves, Wildlife 
Sanctuaries, and Community Wildlife Management Areas. The management of the then 
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70% (but currently 30%) of remaining forests held outside of public lands, which 
previously had been under the jurisdiction of the Forest Department, was decentralized 
and became the responsibility of District Forestry Services and LGs.  
In addition, a network of institutions had developed to guide the management 
of forests. The Ministry of Water and Environment (MWE), formerly the Ministry of 
Water, Lands, and Environment, has the highest authority and is responsible for 
planning and policy making, supervising NFA and DFS, and other coordinating 
agencies. The Ministry is also responsible for coordinating the National Forest Plan 
(GoU, 2003). The Forest Sector Support Department, formerly the Forest Inspection 
Division within the Ministry, was created during the reform period and is charged with 
overseeing and coordinating activities in the forest sector, supervising the activities of 
the NFA and DFS, and formulating national forestry policy (Andersson et al., 2008; 
Galabuzi et al., 2015). NEMA holds responsibilities for policy formation, regulating, 
and supervising environmental management and has also has authority over the NFA 
and the UWA.  
The natural resource management regime continued to diverge from a model of 
centralized control with the forest sector reforms in the early 2000s. The shift toward 
greater local control of natural resources mirrors similar efforts in sub-Saharan Africa 
that aimed to promote participatory, joint, and collaborative forest management. The 
reforms in the early 2000s, as well as those in the 1990s, intended to encourage 
participation by local communities and the private sector in forest management and 
facilitate decentralized management of forest resources (Banana, Byakagaba, et al., 
2014; Coleman & Fleischman, 2012; Obua & Agea, 2010). The 2001 Forestry Policy 
identified collaborative forest management as an important aspect in forest 
management and set an objective to promote community participation. Communities, 
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local authorities, and the private sector were listed as responsible parties in forest 
management, and their rights and interests were explicitly recognized. The Sawlog 
Production Grant Scheme, started in 2002, supports multi-stakeholder engagement in 
forest management by funding private sector tree planting. The 2003 NFTPA 
formalized the decentralization and devolution of functions, powers, and services 
within the forest sector to LGs and worked to encourage stakeholder participation in 
forest management. Local Governments were given the power to regulate use of forest 
resources through by-laws and to collect revenue from extraction, and they were 
entitled to receive benefits from neighboring protected areas (e.g., the Wildlife Acts of 
2000 and 2019 provide for communities neighboring wildlife conservation areas to 
receive 20% of entrance fees). 
The 2003 NFTPA institutionalized participatory forest management in the form 
of collaborative forest management (CFM) agreements on public lands and community 
forestry6 on private or customary lands. Local communities neighboring protected areas 
may enter into ten-year CFM agreements with the NFA or collaborative resource 
management agreements with UWA (Tumusiime et al., 2019). Local communities are 
involved in forest management and law enforcement in exchange for access to forests 
in protected areas. Communities are entitled to rights and benefits laid out in the CFM 
Plan, which are limited to meeting subsistence needs (Banana, Byakagaba, et al., 2014; 
Tumusiime et al., 2019).  
The 2003 NFTPA along with the Constitution and the 1998 Land Act increased 
security of land rights by providing for the ownership of land by customary or 
 
6 To date, 664 ha of community forests had been reported as undergoing the registration process since 
2003; however, none have been declared (Tumusiime et al., 2019). 
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traditional authorities (MWE, 2016). The Land Act of 1998 provided that local 
communities could claim communal lands through communal land associations, which 
had not been possible before (MWE, 2016). The reforms allowed for certificates for 
customary ownership, legally recognizing this form of tenure and providing tenure 
security by granting titles. The NFTPA also provided for the establishment of 
community forests and registration of private forest. Community forests can be 
designated through statutory order of the Minister following consultations with the 
community and District Land Board and approval by district council resolution. Once 
these community forests are designated, the community retain all land and tree rights. 
Additionally, prior to the NFTPA, trees could be harvested by anyone with a license 
from the Forest Department, but under the act, land owners own both the land and the 
trees, providing greater tree tenure security (MWE, 2016). Thus, the NFTPA provides 
greater security in terms of benefit-sharing for communities and more control by 
individuals over their resources and derived benefits (MWE, 2016). 
Despite the reforms, the power of local peoples remained somewhat 
constrained. While on one hand, collaborative management arrangements recognized 
communities as relevant stakeholders and gave them some access to forests in protected 
areas, they also served to constrain the rights of communities by placing limits on their 
access to and use of forest resources. While the law provided for the establishment of 
CFM agreements, the access arrangements are not specified, and rules are negotiated 
by the community and managing agency (UWA or NFA). For example, the 
collaborative resource management agreements with the UWA specify the resources 
that can be harvested for subsistence use (low value, non-wood forest products and 
fuelwood) and the monitoring and enforcement responsibilities of the community, and 
without these agreements, harvesting within the protected area is illegal. The UWA has 
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the authority to determine and revise the content of collaborative agreements as well as 
to withdraw from the agreement by not renewing them, leaving communities with little 
decision-making power (Petursson, Vedeld, & Kaboggoza, 2011; Tumusiime et al., 
2019). The local governments’ powers to make bylaws are also constrained by the rules 
of the agencies (Bazaara, 2003). The process of establishing these agreements is 
bureaucratic and complex, with some taking several years to negotiate, so communities’ 
access to these agreements and to forest resources are limited (Jagger et al., 2018; 
Tumusiime et al., 2019). An additional burden is presented by the requirement that 
communities be registered as a non-governmental or community-based organizations, 
which limits the communities eligible for participation (Bartley et al., 2008; Purdon, 
Lokina, & Bukenya, 2015). 
Following the forest sector reforms initiated in the early 2000s, there have been 
a series of policies and laws in a range of sectors addressing forests and the environment 
more broadly. These policies strongly embraced the concept of sustainable 
development and the importance of linkages across sectors. An updated ten-year Forest 
Plan was set forth in 2011. It reported on the progress under the 2002 Forest Plan, 
established a new set of strategies in line with the same goal and vision put forth in the 
2001 Forestry Policy, and emphasized the contribution of the forests to sustainable 
development and the need to conserve forests for ecosystem services (MWE, 2013). 
The 2014 Wildlife Policy and 2019 Wildlife Act were also initiated during this time 
and will have impacts on forests especially in wildlife conservation areas. The 2014 
policy set out a goal to “conserve wildlife resources in Uganda in a manner that 
contributes to the sustainable development of the nation and well-being of its people.” 
The 2019 Wildlife Act provided for more stringent penalties for rule-breaking regarding 
the taking of wildlife resources and provided for compensation for loss and damages 
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from wildlife near protected areas. It also set out a new calibration for the benefit 
sharing arrangement for communities living around wildlife conservation protected 
areas. Local Governments receive 20% of park entry fees, and under this law, these fees 
are paid out as conditional grants for specific projects. 
In addition, several land use, biodiversity, and agriculture policies have been 
developed. The 2007 National Land Use Policy sought to improve the institutional 
framework around land management and set a goal “to achieve sustainable and 
equitable socioeconomic development through optimal land management and 
utilization.” In addition, a new Land Policy was introduced in 2013 along with 
amendments to the Land Act in 2001, 2004, and 2010 which together aimed to clarify 
issues associated with land use and governance and to integrate the land sector. There 
have been two National Biodiversity Strategy and Action Plans implemented which 
provide frameworks for the country’s obligation under the Convention on Biological 
Diversity. These have outlined strategies to conserve biodiversity in support of 
economic development. In the agriculture sector, the Agriculture Sector Development 
Strategy and Investment Plan was introduced in 2010 with the aim of increasing 
agricultural production while recognizing the need to do so with environmental 
considerations in mind. The 2013 Agriculture Policy set out the aim to transition from 
reliance on subsistence farming to commercial agricultural production. More broadly, 
the first National Development Plan (NDP) sought to establish an overall planning 
framework towards economic transformation and sustainable development. In regards 
to forests, the NDP “emphasi[zed] sustainable development through the preservation of 
natural resources” (GoU, 2010, p. 41). It identified the forestry sector as a primary 
growth sector and included objectives to increase forest cover by 1.3 million ha and to 
reduce degraded areas. The second National Development Plan (2015) similarly aimed 
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to address environment and natural resources challenges but set out a less ambitious 
target for reforestation (14% to 18% by 2020).   
The state has also turned attention toward addressing climate change, and recent 
efforts indicate the government’s commitment to international cooperation to confront 
the climate crisis. In 2015, the Climate Change Policy was introduced to set out the 
country’s mitigation and adaptation responses. In addition, Uganda is also a signatory 
to the UNFCCC and has prepared a report on their Intended Nationally Determined 
Contribution under the Paris Agreement. The climate change strategy prioritizes 
adaptation and reducing vulnerability. However, it is noted in the report that land use 
has the greatest potential for mitigation, therefore, increasing forest cover to 21% by 
2030 is one objective (MWE, 2015). The country also prepared a REDD+ National 
Strategy and Action Plan in 2017. The REDD+ strategy targeted some of the drivers of 
deforestation by focusing on climate smart agriculture, greater energy efficiency, and 
improved forest management (MWE, 2017).  
Taken together, these recent policies and law reflect a desire to promote 
sustainable development, address environmental concerns, and reduce deforestation. 
These commitments have sought to develop a more integrated planning and 
institutional framework with linkages across sectors under the broad umbrella of 
sustainable development. However, they have produced various and somewhat 
conflicting aims and targets achievable over different time periods. For example, while 
the National Development Plan aims to integrate action across sectors by providing a 
planning framework for the country’s overall operation, there are some objectives that 
are seemingly at odds. Additionally, while the NDP set out an objective to increase 
forest cover to 24% by 2015, the Uganda Vision 2040 set out the same target to be 
achieved by 2040 (Uganda National Planning Authority, 2013). The layering of policy 
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outputs has led to the development of a policy mix with a multitude of goals and 
objectives, some of which are incongruous, leading to the condition Rayner and 
Howlett (2009) identify as policy incoherence. This incoherence is problematic as it 
may lead to poor policy design and less than optimal outcomes, which is evidenced by 
the failure to meet the target regarding increased forest cover from the first NDP. 
The forest policy regime over the last twenty years saw a slight shift in the 
model of centralized control of natural resources that was instituted during the colonial 
era and transferred into the post-independence state formation period. This forest 
management model was pushed back upon by the introduction of decentralized forest 
governance and collaborative approaches to forest management that included 
stakeholder participation, more rights to land and trees, and benefit sharing. Policies 
aimed to give communities more secure access to protected forest resources and the 
benefits derived from forests, attempted to strengthen land tenure, and identified local 
people as key stakeholders in forest management. However, the Ugandan state largely 
maintained control over forests through regulating forest practices, maintaining a 
network of institutions that provide oversight to lower levels of governance, and by 
managing protected areas which house much of the remaining forests in the country. 
4.4 Path Dependent Processes and the Relief Valve Conservation Institutional 
Logic 
This review of the history of forest policy development since the colonial era in 
Uganda points to the unique institutional pathway through which the current approach 
to forest management was produced. Path dependent processes were unleashed 
throughout the development of the forest policy regime and have over time produced 
what I term the “relief valve conservation institutional logic.” This logic is described as 
a top-down protectionist approach to forest management, characterized by central 
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authority over forests with actors centering conservation activities within a network of 
over 700 protected areas. The concentration of forest conservation activities within 
protected areas serves as a relief valve in that while the state promotes economic 
development through agriculture on private lands, protected areas are used to safeguard 
ecosystem functioning and to conserve forests and biodiversity, overall limiting 
pressure on this complex socio-ecological system. This logic, and in particular the 
dominance of central state actors over the control of forests, has created a bifurcated 
system of protected area models, with one set that can be characterized as weak and 
ineffective, decentralized protected area institutions and the other as better-resourced, 
more effective centrally-governed protected areas. 
The development of the relief valve conservation institutional logic occurred in 
three distinct phases: path emergence, path development, and path reproduction (Figure 
4.1). Lock-in, increasing returns, self-reinforcing, self-undermining, and positive 
feedback dynamics were initiated by policy decisions and institutional conditions that 
shaped the trajectory of forest policy development. While each phase contains and is 
marked by policy changes, continuities run through each phase, demonstrating how 
path dependence curbed alternative trajectories.  
 145 
 
Figure 4.1 – Three Phases of Institutional Logic Development 
 
4.4.1 Phase 1 – Path Emergence  
The first phase, path emergence, was initiated by the establishment of Uganda 
as a British Protectorate. Colonization as the first critical juncture led to the introduction 
of exploitative and exclusionary institutions that transformed how land was used and 
profoundly shaped the development of forest management. Formal state structures were 
introduced on top of existing systems of governance, putting centralized, top-down 
approaches over traditional control of forest management in order to serve the aims of 
the colonial administration. A new land tenure system, which introduced individualized 
property rights, was installed and operated to strengthened the power of the colonial 
administration and fundamentally shifted natural resource management to support goals 
of economic development and productive uses of land through agricultural cultivation.  
The Buganda Agreement between the British colonizers and the Buganda 
Kingdom served as a key branching point from which the path dependent forest 
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management trajectory would develop. Under the agreement, land rights to the 
Bugandan territory were split between the British colonizers and the Bugandan elite. 
The new land tenure system had immediate traction because the agreement was 
favorable to both the British and the ruling Bugandan elite. The British were granted 
formal land rights to 1,500 sq. miles of Bugandan territory, expanding the area under 
their control. At the same time, traditional leaders benefited from this arrangement by 
receiving control in perpetuity to 9,000 sq. miles of land designated as mailo land 
(Banana et al., 2018; Webster & Osmaston, 2003). On mailo land, a landlord-tenant 
structure was formalized, in which peasants who once farmed on lands under customary 
tenure became tenants farming on and paying rent for land privately owned by elites, 
providing a financial benefit to the landowning elite.  
The installation of the new land tenure system would lay the foundation for two 
key elements of the institutional logic. First, it served to consolidate power and control 
over land and activated four path dependent mechanisms that would operate to entrench 
the land tenure system. The Buganda Agreement generated lock-in because it granted 
formal land rights to the British through an official agreement between both authorities. 
Once the agreement was signed, expectations around the governance of the Bugandan 
territory under colonial rule were created, that if changed would generate significant 
political costs, thus locking in British control over forests given the difficulty associated 
with reversing course. In particular, the agreement served as part of the British colonial 
strategy to secure the support of the Buganda kingdom and other elites for the colonial 
administration, while the Buganda kingdom was able to minimize the threat of violence 
and ensure that Bugandan elites held some positions of power within the British 
colonial administration and policy of indirect rule. The mailo land tenure form 
functioned as a self-reinforcing mechanism by which the benefits received by the 
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landlord-tenant arrangement would make reverting to a different tenure system difficult 
because the new private landowning elite received rent from tenant farmers. In addition, 
the establishment of the mailo system, along with subsequent legal instruments, such 
as the 1928 Busuulu and Envujjo Law which fixed rental payments, generated 
increasing returns by providing tenure security to farmers and would pave the way for 
the agrarian society that would develop (Jeary et al., 2018; Mabikke, 2016). Positive 
feedbacks occurred as the British gained power and control over land throughout 
Uganda. For these reasons, the British authorities were influenced by and also diffused 
the Buganda style agreements to other kingdoms, including the 1900 Toro Agreement, 
1901 Ankole Agreement, and 1933 Bunyoro Agreement. The sum total of this path 
dependent diffusion was that large areas of forested land became designated as Crown 
Land (formally through 1903 Crown Land Ordinance) under the control of the British 
colonial administration (Jeary et al., 2018; Mabikke, 2016). 
These Buganda style agreements generated the conditions that would make 
possible a top-down approach to land use management, including control over where 
to protect. In particular, the acquisition of large areas of forested land would later lead 
the colonial administration to establish institutional structures, such as a forest 
management agency and forestry policies, to guide the management of Crown Land. 
The acquisition of Crown Land also enabled, rather than predetermined, the 
establishment of the protected area network as the colonial administrators now had the 
power to designate valuable lands as reserves. Together, the establishment of a forest 
management bureaucracy led by the Forest Department and the protected area network 
solidified the colonial administration’s control of forests. 
Second, this new land tenure system introduced privatization into the land 
tenure regime, which would spur the commodification of land and provide the 
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foundation for a forest management trajectory that concentrated central authority and 
directed conservation efforts within reserved areas while promoting economically 
productive uses of land. With the designation of mailo land, large tracts of land became 
privately held by chiefs and other elites, who then became the direct beneficiaries of 
the land. The introduction of private property was in line with the goals of the crown to 
increase economic development through agricultural productivity and to supply cash 
crops to European markets. The new land tenure system allowed authorities to foster 
privatization of land as a way to promote the optimal extraction of natural resources in 
order to generate economic benefits and to facilitate the commercial production of 
commodities for export. In particular, peasants were “mobilised, and in some cases 
coerced, to increase coffee and cotton production” to earn rental payments and to pay 
taxes and earn profits for landowners (Jeary et al., 2018, p.194; van Zwanenberg & 
King, 1975). Petursson and Vedeld (2015) added that through this new structure “the 
colonial administration became dependent on the production of the small-scale farmers 
and mutually, farmers became dependent on the colonial administration to market and 
export their cash crops” (p.256). The rents from the landlord-tenant arrangement of 
mailo land ingrained the notion that land was a productive asset to be developed, a tenet 
that would be foundational in the development of the relief valve conservation 
institutional logic. As a result of these conditions, the new land tenure system 
functioned to establish a capitalist, agrarian society based on smallholder, largely 
subsistence tenant farmers and a land management strategy that prioritized agricultural 
development (Jeary et al., 2018; van Zwanenberg & King, 1975). 
4.4.2 Phase 2 – Path Development 
The period following the critical juncture can be described as the path 
development phase. During this phase, decisions were still instrumental as in the first 
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phase; however, choices made during this time were influenced by the previous path 
emergence phase while also working to shape the trajectory of the relief valve 
conservation institutional logic. The British colonial administration imposed new 
structures and policies to guide how forests were managed and used, displacing 
traditional systems and authority, implementing regulations as tools to govern land use, 
and introducing new aims for land use and forest management that centered around the 
realization of the economic value of natural resources. Forest management policies 
followed the widespread British approach in their colonies during that era of 
transferring control over and access to natural resources from local people to colonial 
administrators (F. Nelson, Nshala, & Rodgers, 2007; Neumann, 1998). The 
accumulation of policies, institutions, and legal instruments placed state actors as the 
main and legitimate actor managing forests and generated lock-in dynamics through the 
layering of policy decisions that reinforced the initial path emergence and served to 
entrench the top-down protectionist approach to forest management. 
The introduction of policies and the new land tenure system gave the British 
greater control over land and promoted the commodification of land and forests. These 
new land policies essentially functioned as a tool for the administrators to expropriate 
land when desired. For example, once designated as Crown Land, administrators could 
grant freehold land to individuals or corporations to encourage foreign investment in 
agricultural operations (Mabikke, 2016). The Crown Ordinance provided the legal 
instrument for state appropriation of forests, and subsequent policies established 
guidelines for forest management as well as a network of institutions and a hierarchy 
of accountability, reinforcing state control of forests. Once the British colonial 
administration gained control of forests, a series of policies were implemented that 
regulated the use of forest resources (e.g., Forest Ordinances 1903, 1913, 1917; and 
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1929, 1938, and 1948 Forestry Policies) (Turyahabwe & Banana, 2008). The result of 
these efforts was to convert forests from locally used and controlled to resources that 
the colonizers had legal rights to, while the enactment of policies and legal instruments 
served to increase the legitimacy of central authorities as managers of forests. 
The designation of forests as Crown Land did not preordain, but rather created 
the conditions through which the protected area network would be created. The 
establishment of a network of reserves reinforced the colonial project to gain control 
over valuable natural resources, amidst concerns about timber supplies and ecosystem 
degradation (Neumann, 1998). It also institutionalized the dominant discourse of the 
time around fortress conservation, in which forested areas were to be gazetted and 
controlled by the central authorities, as the prevailing approach to safeguarding those 
resources (Brockington, 2002; Büscher & Whande, 2007). In this way, “colonial 
imperialism thus made fortress conservation possible: in policy and in practice, nature 
conservation became a matter of strict law enforcement through a ‘fences and fines’ 
approach, whereby interests of local people often had to make way for the interests of 
conservation” (Büscher & Whande, 2007, pp.26-7). The policies introduced in this 
period solidified centralized control of forests, natural resources, and land and would 
solidify the foundation upon which forest management for the next century would be 
based.  
While the first Forestry Policy in 1929 recognized the importance of both 
productive and protective forestry, by 1948, concerns about constraining agricultural 
development led to a declining emphasis on the ecological functioning of forest 
ecosystems, a trend that would continue until the 1980s when the focus on the 
ecological, non-economic value of forests was renewed. The 1948 Forestry Policy, in 
particular, contributed to the path dependent trajectory by providing guidelines that 
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would serve to entrench the system of reserved forests further. The policy placed a limit 
on how much forestland should be reserved for a district to be considered adequately 
forested. On one hand, by providing guidelines about forest protection, the policy 
legitimized the use of reserves and the top-down, protectionist approach to forest 
management. On the other hand, this policy had the effect of placing forest and 
agriculture as competing land uses and would sow the seeds for a shift toward 
exploitative and short-term orientation in forest and land management (Hamilton, 
1984). The layering of policies and legal instruments, including the 1952 National Parks 
Act, served to lock-in this system of forest management as well as the land under state 
control in protected areas, given the difficulty associated with reversing them. 
During the path development phase, positive feedback processes occurred as the 
state expanded the forests under their control through the designation of reserved 
forests. By independence, 30% of forests were designated as reserves. The amount of 
forests under state control necessitated the establishment of the Forest Department. The 
establishment of the Forest Department consolidated authority and management of 
forests under a central organization. Increasing returns were generated in the form of 
organizational and management benefits for the state, which helped to entrench the 
system of top-down forest management. During the first half of the 20th century, the 
Forest Department expanded their activities to include conducting surveys, demarcating 
reserves, developing plantations, and issuing licenses. Over time, the capacity and 
technical expertise within the organization grew, and forest management improved. As 
the Forest Department generated financial and ecosystem benefits and became known 
for successful forest management, increasing returns dynamics were generated as 
support for the organization grew, allowing the Forest Department to further expand its 
forest management activities (Hamilton, 1984). These dynamics reinforced the 
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legitimacy of the Forest Department and, by relation, the state as the main authority 
over forests and forest management. 
4.4.3 Phase 3 – Path Reproduction 
A second critical juncture occurred at the formation of Uganda as an 
independent state in 1962. Rather than serving as a trigger for considerable institutional 
change, the second critical juncture functioned to reproduce the existing institutional 
pattern, further entrenching the top-down protectionist forest management trajectory. 
At the time of independence, it is likely that other potential pathways could have been 
activated, however, a continuation of the colonial forest policy regime with a goal 
around promoting economic growth and an instrument logic of centralized control of 
resources through regulation was observed as enshrined in the Constitution, which 
could be considered a reflection of the power that ruling elites had in perpetuating the 
existing structural pattern.  
Because of past choices, decisions made in the early independence era were 
constrained by the narrowing policy option frame, and as a result, worked to alter, rather 
than redefine, the direction, in which the forest policy regime would develop. The key 
elements of the relief valve conservation institutional logic were reinforced by a number 
of decisions regarding land tenure, the power of the state, agricultural development, and 
protected area management despite major changes to the political system and societal 
conditions during the state formation process. In this way, this period is best 
characterized as the path reproduction phase in which incremental changes within the 
forest policy regime were observed owing to broader path dependent forces that were 
of marginal effect due to the relief valve conservation institutional logic. 
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During the first two decades following independence, there was a classic 
incremental pattern of change. There was consistency in the policy orientation of the 
forest policy regime despite changes in calibrations and settings, providing evidence of 
continuity in the existing equilibrium. In the early post-independence era, the land 
tenure system was inherited, with only a change from Crown Land to public lands. The 
main approach to forest governance through command and control regulations and 
designations of reserved areas as well as the main aim—economically productive use 
of forests and land—remained largely unchanged. However, this stability within the 
forest policy regime was not without major policy changes (e.g., recentralization of 
forest governance, nationalization of land). Decisions made under the Obote and Amin-
led governments disturbed the development track of the forest policy regime that had 
developed over the last 60 years, although these fluctuations did not accumulate to 
establish a new equilibrium as they proved to be constrained by the narrowing path 
dependent policy trajectory.   
At independence, Milton Obote worked to quickly consolidate power, and he 
minimized control by kings and other traditional authorities by abolishing monarchies 
and recentralizing forest governance. Under the 1969 Public Lands Act, the Local 
Forest Reserves became under the authority of the Forest Department. The changes to 
forest governance were enshrined in the Constitution and legal instruments, which 
generated immediate lock-in because of the difficulty associated with changing them. 
Lock-in dynamics also manifested through the weakening of local authorities, which 
eliminated rivals to the state’s control of resources. This also released self-reinforcing 
dynamics as empowering local and traditional authorities to manage their forests would 
mean ceding power which was in opposition to what Obote and later Amin would aim 
to do. These decisions also created increasing returns as the state then took control of 
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more forested land and became the beneficiary of forest rents. In sum, the adoption of 
the Constitution in 1967 and other policies during the early-independence period 
reinforced the top-down, protectionist forest management strategy that had previously 
been established. 
The Amin regime introduced significant changes through the process of 
conversion that would initiate a different approach to land and natural resource 
management. The 1975 Land Decree introduced a new land tenure system in which 
land was nationalized, replacing the old system. By placing all land under the dominion 
of the state, the Amin regime generated another form of lock-in upholding the state as 
the central authority over forests along with agricultural productivity as a key goal. 
While the decree replaced the land tenure system, it was a change that remained 
consistent with the prevailing goal of promoting economic growth and development 
that had been established by the British Protectorate and the instrument logic of central 
control of natural resources.  
Amin also championed the notion of productively utilizing uncultivated land 
and promoted the objective of doubling agricultural production, which resulted in the 
settling of forest reserves and conversion of forests on private lands for agriculture 
(Banana et al., 2018; Hamilton, 1984). This worked to reinforce the ideas that the value 
of private land rested in its productivity, specifically in its agricultural, rent-generating 
productivity rather than in ecosystem services, and that agricultural production was a 
means to economic development. Self-reinforcing dynamics were unleashed as farmers 
continued to work and gain legal rights to land under this system, which created a risk 
of high political costs for the current as well as future regimes if the state were to reverse 
this arrangement, as evidenced by the continued presence of farmers within some 
Central Forest Reserves (Laudati, 2010; Tumusiime et al., 2018).  
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The governance approach under Amin also initiated self-undermining processes 
through the decline in law and order as well as the fall in support for public services, 
which caused a decline in forest management and forest cover and threatened the 
stability of the forest governance regime. During this period, many public services, such 
as forest management, were not supported as Amin channeled resources to the military 
and patronage networks. Defunding public services weakened the power of forest and 
wildlife authorities to manage protected areas, and as a result, the Forest Department 
became ineffective. This, as well as political interference in the form of government 
encouragement to clear forests, including those in reserves, led to open access regimes 
in some of the protected areas while legal titles were given in others (Hamilton, 1984). 
While there were considerable changes, both in terms of the government and in forest 
and land use policies, the pattern of change during this period is characterized as classic 
incremental because there was a general consistency in terms of the existing paradigm 
of central control of forest resources and productive use of natural resources to lead to 
economic growth.  
Following the fall of the Amin regime and introduction of democracy, the 
trajectory of forest policy development shifted slightly with the inclusion of 
participatory management and decentralized governance along with greater recognition 
of the ecosystem benefits generated from forests. This shift can be understood as a 
continued reproduction of the existing policy pathway by keeping in mind that past 
decisions entrenched certain aspects around the commodification of land, centralized 
control of natural resources, and use of protected areas, so that policy decisions made 
by the state during the 1980s and 1990s subsequently fell within the path dependent 
constraints that emerged from and worked to continue the narrowing of future policy 
options. 
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The 1995 Constitution and the 1998 Land Act restored the tenure system that 
had been in place following independence; and this new land tenure system consisted 
of freehold, leasehold, and mailo and recognized customary tenure as a fourth form 
(GoU, 1995a). Both the Constitution and the Land Act sought to formalize land rights 
in support of a tenure system that embraced private property. Seeking to secure tenure 
rights through the formalization of customary tenure and the creation of processes to 
acquire titles and convert land to freehold operated to support goals of economic growth 
and agricultural development through an “effort to achieve gains from private 
individualized tenure” (Joireman, 2007, p. 476). By supporting a land tenure system 
that included individual property rights, the passage of the Constitution and Land Act 
further locked in the notion that land is valuable because of its productive potential and 
that private lands should be utilized for agricultural development. Self-reinforcing 
dynamics manifested as land policies and programs focused on securing tenure and 
formalizing land rights, actions that would make subsequent changes to the land tenure 
system politically and financially costly. Additionally, another self-reinforcing 
mechanism was also at play as land continued to be used for agriculture. As more land 
was cleared over time, the costs associated with forest restoration increased, which 
would make it increasingly difficult to expand conservation efforts outside of public 
lands.   
Decentralization reforms were introduced beginning in the 1980s, and unlike 
the classic incremental changes experienced in the colonial and early post-colonial 
period, this marked a turning point in which policy development shifted through a 
pattern of progressive incremental development. Initiated by structural adjustment 
policy requirements from the International Monetary Fund and a desire by Museveni to 
secure support for the regime, a shift to decentralized governance and greater 
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stakeholder participation occurred. This trickled down to the forest sector in the 1990s 
and was further institutionalized in the early 2000s by policies that promoted 
participatory approaches to forest management. During this period, the goals of 
empowering local peoples and nurturing environmental protection were added onto 
existing ones, while the objectives to improve the efficiency of forest management, 
promote an integrated forest sector, and increase community control of natural 
resources through a changed instrument logic of decentralized governance were also 
applied. These new elements attached to existing institutions and operated together to 
alter the pathway of forest policy development. While at first glance, the policy changes 
in the 1980s, 1990s, and 2000s would appear to be a major break in the path, it instead, 
as will be demonstrated, reflects a reproduction of the trajectory centering top-down, 
protectionist conservation within public lands and promotion of agricultural production 
on private lands. In this way, the state was able to balance multiple pressures, goals, 
and policy orientations through the layering of policies. 
Despite the policy changes intended to decentralize Uganda’s approach to 
natural resource management, most of the forest management institutions remained 
centralized and under the control of the state in many aspects, reflecting tension 
between the state’s desire to control valuable resources and the goal of empowering 
local peoples. Ribot et al. (2006) described the process by which the state undermines 
decentralization efforts, resulting in partial decentralization and devolution in order to 
retain control of resources, as “recentralizing while decentralizing.” This tension was 
visible in the oscillation between decentralized and centralized governance of forest 
reserves in the 1990s. The 1993 Local Governments Statute along with the 1995 
Constitution and the 1997 Local Government Act decentralized forest management. 
Under this reform, districts collected harvesting fees and were also tasked with 
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administration which proved expensive. In addition, LGs needed funds to run programs 
in the education, health, and other sectors given the provision of public services had 
also been decentralized, and in response, districts encouraged increased harvesting as a 
means of generating revenue. The increase in harvesting would later spur the Forest 
Department to call for the recentralization of the CFRs because of concerns that the 
district councils lacked sufficient capacity to manage forests (Andersson et al., 2008; 
Banana et al., 2018; Coleman & Fleischman, 2012; Nsita, 2005).  
While the justification for recentralization centered around a lack of district 
capacity to manage forests, instead of diverting additional funds to LGs or initiating 
activities to build capacity, forest governance was partially recentralized with the 1995 
Local Government instrument and the 1998 Forest Reserves Order, suggesting the 
importance of controlling those resources to forest officers and the state (Bazaara, 2003; 
Horning, 2018). Bazaara (2003) expanded on the purposes for recentralization and 
argued that this recentralization occurred because of the central government’s need for 
revenue from forests and to satisfy patronage networks, concerns by donors that forest 
conservation efforts were being undermined by local authorities which donors could 
not control, and discontent from civil servants who had lost their power.  
Four path dependent processes emerged from the decentralization reforms that 
contributed to perpetuating the policy development path. Decentralization of natural 
resource governance initially unleashed a self-undermining process by expanding the 
possible alternatives for forest governance. However, the inadequate transfer of 
resources and authority made it difficult for local actors to manage forests and benefit 
from this new system, which allowed the state to retain considerable control over 
forests. Second, the 1998 Forest Reserves Order limited LG jurisdiction over forests to 
only those forest reserves of less than 100 ha in size (becoming Local Forest Reserves, 
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while centralized management agencies retained control of Central Forest Reserves and 
the wildlife conservation areas. As a legal instrument, the 1998 Forest Reserves Order 
generated lock-in for the institutional arrangements of the protected area network in 
which LGs managed LFRs, the Forest Department (later becoming the National Forest 
Authority) managed CFRs, and the Uganda Wildlife Authority managed National Parks 
and wildlife areas. This new system resulted in increasing returns to the state which was 
able to manage huge tracts of forests for production purposes and for tourism. It also 
generated self-reinforcing dynamics for LGs as 100% of revenue from LFRs and 40% 
of revenue from CFRs went to the LGs rather than through the national treasury. Local 
Forest Reserves became one of few sources of income for LGs and could be used to 
finance any number of public services. This served to entrench support for the system 
and the benefit sharing arrangement would make changing the protected area 
governance arrangement politically costly.  
This tension between state control and empowerment of local actors is also 
visible in the institutional arrangements around collaborative management agreements. 
The 1996 Wildlife Act and 2003 NFTPA institutionalized participatory forest 
management in the form of community forestry on private or customary lands and 
collaborative management agreements with communities to manage and access forests 
in Central and Local Forest Reserves, National Parks, and other protected areas. While 
communities are given greater access to and benefits from forest resources, the state 
retains control of these forests and how communities use them by setting the terms of 
use within the agreement and controlling where and how many of these arrangements 
are made. By 2015, only 49 CFM agreements had been signed, covering activities on 
21 out of 506 CFRs and on one LFR (Tumusiime et al., 2019). There is limited 
institutional capacity to support these arrangements (Tumusiime et al., 2019). For 
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instance, the processing of these agreements is a very small proportion of the NFA 
budget (around 1%) (MWE, 2016). Banana et al. (2014) also note that CFM was taking 
place in the severely degraded CFRs that are not generating timber revenue, and the 
poor state of forests included in these agreements lowers interest in collaborative 
management arrangements (Tumusiime et al., 2019). By limiting where and how 
collaborative management is taking place, the state is controlling the power that 
communities have to manage their forests and the benefits that local communities can 
receive from these co-management arrangements. The recently passed 2019 Wildlife 
Act further stipulated the benefit-sharing arrangement between communities and the 
UWA for wildlife conservation areas by making the remittances from park entrance 
fees conditional grants rather than direct transfers to Local Governments.  
These participatory approaches have worked within the established model of 
top-down protectionist forest management. The collaborative forest management 
programs and benefit-sharing arrangements generate lock-in and self-reinforcing 
dynamics that support the relief valve conservation institutional logic by reinforcing 
state authority over natural resources and the use of protected areas. These agreements 
force both the state and communities to recognize the state as the legitimate and 
ultimate authority over forest lands, with the power to control who has access to forests 
on public land and how these lands can be used. These arrangements also have a 
positive feedback effect as more communities want to gain access to and benefit from 
forests within protected areas, and once benefits are received by communities a self-
reinforcing dynamic emerges that makes eliminating the CFM arrangements difficult.  
Lastly, path dependency is observed through the maintenance of the protected 
area model of conservation. The initial decision to establish forested areas as reserves 
initiated self-reinforcing dynamics as, over time, policy and legal instruments 
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accumulated to reinforce this approach to forest management. Increasing returns 
emerged as decades of expertise and institutional practice built up in the governance of 
protected areas by centralized authorities, making switching to new governance 
arrangements difficult. Policy decisions over the last century served to solidify the path 
dependent trajectory of Uganda’s forest management system which promotes the use 
of protected areas as a primary conservation tool. The entrenchment of this institutional 
pathway is evidenced by the alterations, rather than radical transformations, to the 
system, such as the development of use guidelines within CFRs in the 1980s, changes 
in the status of some protected areas within the network in the 1990s, and the forest 
sector reforms in the early 2000s that maintained the state as the main authority over 
forests.  
While the country’s conservation strategy remained based on the protected area 
network, a change in settings was observed with the upgrading of several large 
protected areas in the 1990s. In response to international pressure, some of the largest 
CFRs were upgraded to National Parks, which put stricter restrictions on activities 
allowed in the protected areas and changed the management authority from the Forest 
Department to the National Parks and the Game Departments. Later, there was also a 
change in calibrations regarding the agencies charged with managing protected areas 
following a donor-funded review of the forest sector. In the late 1990s and early 2000s, 
both the Forest Department and Uganda National Parks and the Game Department were 
reorganized into parastatals (NFA and UWA). The shift to parastatals allows the 
government to retain control of these areas while shifting the burden of resourcing these 
agencies internally. This was consistent with the objective to more efficiently manage 
forests and natural resources. These changes, driven by international interest in the 
protected area network, reinforced the protectionist model of forest conservation and 
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state control of natural resources and generated increasing returns as donors provided 
funding and support for this model in exchange for the state’s implementation of 
requested changes.  
At the same time, an ecotourism industry has developed that relies on the 
country’s protected area network, and this has expanded support for the top-down, 
protectionist conservation model. The ecotourism industry produces economic benefits 
that makes conservation in and the maintenance of protected areas profitable. It also 
generates self-reinforcing and positive feedback effects as tourism expands around 
protected areas and more people participate in and receive benefits from the ecotourism 
industry, increasing the support for and reliance on protected areas.  
4.5 Current Forest Governance Regime and Implications for Forest Conservation 
This chapter aims to show that effectiveness has been shaped by the historical 
context in which protected areas have been applied, in particular to identify the ways in 
which historical context has moderated the effect of governance on protected area 
impacts. The legacies of past policies manifest in many ways, but of particular focus in 
this chapter is how they are visible in the institutional configurations of protected areas. 
This section examines the current forest governance regime and its effectiveness in 
managing forest sustainably. The section presents the institutional structures governing 
forests within protected areas and on private lands. It examines the institutional and 
contextual factors that help to explain the performance of the forest sector including 
management approach and organizational capacities, the status of the resource base, 
and whether governance is centralized or decentralized. This section discusses how the 
calibration of factors emerged from historical decisions in order to demonstrate how 
past policies have had long-reaching effects on contemporary forest and institutional 
outcomes.  
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The case of Uganda demonstrates the persistence of institutions for forest 
management. The state and the forest sector have undergone significant changes during 
and after the colonial period; and despite these changes, the command and control, 
centralized approach to natural resource management has persisted. It manifests in the 
state control over forests in protected areas and regulations that determine forest use 
and limit local peoples’ control and access to resources. Despite major shifts in the 
political, economic, and social situation, continuities in the management of forests and 
the role of the state were observed. The power to govern forest resources has been 
decentralized and recentralized several times over the last century; however, central 
control of forest resources through accountability to higher level actors, lack of 
devolution of decision-making or resource capacities to lower level actors, and through 
the state’s maintenance of a protected area network has been present through this flux. 
As Capoccia (2016) notes “critical junctures have long-term legacies, typically 
conceptualized, in historical institutionalism, in terms of path dependence. The logic of 
path dependence highlights the long-term consequences of the selection of one 
institutional option over the other historically available options during relatively rare 
moments of political openness” (p.23). The network of protected areas and, relatedly, 
the land tenure system are legacies of the first critical juncture during colonization. 
Forests that were gazetted in the colonial era remain as protected areas today, intended 
to safeguard forest resources and biodiversity into future. The initial decision to focus 
conservation activities to public lands was locked-in with the formal designating of 
protected areas in the 1920s through the mid-1900s. The support of institutions to 
manage these areas alongside policies that institutionalized this approach further 
reinforced this path. As a result of solidifying this path, subsequent policy changes 
operate within this paradigm around central control of natural resources and focus on 
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conservation within protected areas. For instance, decentralization reforms which were 
initiated in the 1980s led to greater community engagement in the management of 
protected areas, but state actors remained largely in control of the protected areas. This 
was also seen in the 2000s when the Forest Department was abolished and a new plan 
for forest management was proposed that largely reproduced many aspects of the policy 
regime.  
 By placing the focus on conservation to public lands, private lands became the 
setting in which development ends could be achieved. The land tenure system installed 
by the British introduced private property and supported the growing emphasis on the 
economic value of land. The approach to forest and land management on private lands 
rested on the proposition of land and natural resources as productive assets to be 
engaged and developed, which was reinforced by policies that limited the area of the 
forest estate and encouraged doubling agricultural production, provided tenure security 
to those who cultivated land, and encouraged the formalization of individualized land 
rights. This approach persisted and has led to considerable deforestation, owing to 
conversion for agriculture and development, on private lands. 
In Uganda as well as in much of Africa, the protected area strategy brought in 
by colonial powers was continued by independent states (Naughton-Treves, Holland, 
& Brandon, 2005). The management of forests within protected areas, which placed 
rules on forest access and resource use, was intended to maintain forest cover within 
these areas. While in line with the dominant approach around centralized control of 
resources, different institutional arrangements governing protected areas have emerged 
and led to heterogenous outcomes. The result of policy changes has led to three main 
groups of protected areas in Uganda: Central Forest Reserves managed by the NFA; 
wildlife conservation protected areas managed by the UWA that include Community 
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Wildlife Management Areas, National Parks, Wildlife Reserves, and Wildlife 
Sanctuaries; and Local Forest Reserves managed by DFS and LGs. Each group of 
protected areas are comprised of different institutional arrangements, capacities, and 
resource bases which affect how forests are managed and sustained.  
4.5.1 Central Forest Reserves 
The governance of CFRs is controlled by the state through the National Forestry 
Authority. Prior to the 2000s, the governance of the CFRs had shifted between 
centralized control by the Forest Department and decentralized control by LGs. In 2003, 
the NFA took control of the CFRs, replacing the dissolved Forest Department. The 
CFRs are managed with a multiple use objective, and the NFA is mandated to “manage 
Central Forest Reserves on a sustainable basis and to supply high quality forestry-
related products and services to government, local communities and the private sector” 
(NFA, 2020). Both protective and productive forest management are practiced, which 
helps to explain the seemingly conflicting findings that some deforestation is observed 
within the CFRs while, as found in Chapter 3, CFRs were effective in reducing 
deforestation compared to similar unprotected lands. The management of CFRs is in 
line with the policy objectives set out at the establishment of the reserves and refined 
through subsequent policy changes that aimed to safeguard the country’s forest 
resources to protect ecosystem services and to meet forest products demand. The rules 
governing CFRs limit access and use of the forest. Permits are issued for harvesting 
forest products and for commercial plantation development. In line with growing 
considerations about conservation in 1980s, land use in the CFRs was zoned into three 
categories: strict nature reserve where no felling is permitted, low-impact buffer zones, 
and sustainable use areas.  
 166 
The NFA employs participatory approaches to forest management in some parts 
of the CFRs. The NFA is mandated by the 2003 NFTPA to “promote innovative 
approaches for local participation in the management of central forest reserves.” The 
NFA has entered into benefit sharing arrangements and collaborative management 
agreements with local communities. For instance, 40% of revenue generated from 
CFRs goes to LGs, while the remaining 60% is remitted to NFA. Collaborative forest 
management agreements can be signed with communities to access the protected areas 
in exchange for monitoring and enforcement activities. These arrangements emerged 
from incremental change through policy layering. While the intervention logic of 
central control of resources managed through command and control approaches 
remains consistent, the tools and calibrations in the form of CFM have shifted over 
time. This functions on one hand to provide communities with greater control over 
resources, while simultaneously constraining that control by limiting the activities 
within the purview of the state-controlled NFA.  
The sustainability of CFRs is complicated by a couple of factors. First, The NFA 
is a parastatal and has a mandate to be financially self-sufficient. The use of parastatals 
allows the government to retain central control of forest resources while moving the 
responsibility of resourcing the agency internally. The financial self-sufficiency 
mandate creates an incentive for the NFA to focus on activities that generate revenue, 
such as licensing fee collection and illegal harvesting confiscation, as opposed to 
restoration and extension services. It also reinforces a narrative around efficiency and 
economically productive use of forests. The sustainability of the CFRs is further 
threatened by the limited capacity of NFA. There are 506 CFRs, which are 
geographically spread out. This feature of the resource base makes them difficult to 
manage with limited funding and a staff of only 322 employees as of 2016; and as a 
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result, management has prioritized activities and resources to a subset of CFRs (MWE, 
2002; NFA, 2016). The limited capacity of the NFA also opens up CFRs to agricultural 
encroachment and illegal harvesting as well as political interference (Banana et al., 
2018; “The law giving away Uganda’s forests,” 2019). The degazetting of parts of the 
Namanve CFR in 1997, Butamira CFR in 2001, CFRs on Bugala islands in 2004, and 
Bugoma in 2020 for development or commercial agriculture are examples of this 
interference (Okiror, 2020; Turyahabwe & Banana, 2008).  
4.5.2 Wildlife Conservation Areas 
The National Parks, Wildlife Reserves and Sanctuaries, and Community 
Wildlife Management Areas compose the second type of protected area in Uganda and 
exemplify the preservationist, fortress approach to conservation. The governance of 
these protected areas is controlled by the state through the parastatal Uganda Wildlife 
Authority, which has sufficient budget and staff (over 1300 permanent staff) to monitor 
and enforce rules. The UWA takes a paramilitary approach to conservation, and law 
enforcement is a key management instrument for the UWA. The National Parks and 
Wildlife Reserves are strictly protected and are recognized as IUCN Category 2 and 3 
areas that meet the primary objective “to protect natural biodiversity along with its 
underlying ecological structure and supporting environmental processes, and to 
promote education and recreation.” Grazing, living in, and cultivation is prohibited in 
UWA-managed protected areas, and harvesting for subsistence use by neighboring 
communities is only allowed under collaborative management agreements. The UWA 
is also charged with managing 13 Wildlife Sanctuaries and 5 Community Wildlife 
Management Areas. These areas are categorized as IUCN Category 6, which aim to 
conserve ecosystems and have “the sustainable use of natural resources as a means to 
achieve nature conservation, together and in synergy with other actions…such as 
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protection” (IUCN, 2020a). The UWA-managed protected areas have experienced 
limited deforestation over the last couple of decades, and as found in the previous 
chapter, the National Parks and Wildlife Reserves generated more avoided 
deforestation than other protected areas, which can perhaps be explained by the stricter 
rules governing the access and use to these protected areas, the organizational capacity 
of the UWA, and the incentives to protect forests in these areas generated by the tourism 
industry. 
The tourism industry in Uganda is nature-based and has developed around the 
National Parks and wildlife protected areas, which functions to support the 
sustainability of these areas while simultaneously reinforcing state control of these 
areas. Eco-tourism is an industry that is not based on extractive uses of forests but 
instead relies on the maintenance of healthy ecosystems. Protected areas with eco-
tourism may introduce non-extractive livelihood options for communities around the 
parks, changing resource use patterns. Additionally, the revenue generated from 
tourism to parks may increase government and community efforts to enforce strict use 
rules.  
The financial considerations associated with eco-tourism reinforce the status 
quo approach of conserving forests within protected areas through state-controlled 
management. Most of UWA’s revenue comes from entrance fees, and the UWA has an 
incentive to conserve the landscape and maintain ecosystem health and biodiversity in 
order to continue attracting visitors to the parks. The support of development partners 
and conservation organizations as well as the addition of valuable area through the 
upgrading of CFRs to National Parks in the 1990s bolstered this dynamic around 
conservation and tourism by the state. 
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Because of the benefits received from tourism, there is little push by the state to 
shift dramatically from the policies that were developed in the colonial period. The 
development of the tourism industry around wildlife conservation areas is also 
consistent with the commodification of land and natural resources for development and 
is reflected in the mission of the UWA is “to conserve, economically develop and 
sustainably manage the wildlife and protected areas of Uganda in partnership with 
neighboring communities and other stakeholders for the benefit of the people of Uganda 
and the global community” and the organization’s vision of “transform[ing] Uganda 
into an outstanding ecotourism destination in the world” (“Uganda Wildlife Authority,” 
2020). Tourism allows both goals of conserving forests and promoting economic 
growth to be met through the protected areas. The engagement of communities in 
protected area management only through collaborative management agreements in 
which the UWA maintains significant control over is also consistent with this frame. 
4.5.3 Local Forest Reserves 
The Local Forest Reserves are the third type of protected area. There are 192 
LFRs, spanning less than 5000 ha in Uganda. District Forestry Services and Local 
Governments are charged with managing the LFRs. The main responsibilities of the 
DFS are to regulate forest activities in LFRs and on private and customary lands. The 
DFS issue permits and licenses to harvest within LFRs and on forests outside of the 
reserves, collect fees, and engage in extensions services (MWE, 2015a; Purdon et al., 
2015). Local Governments can establish by-laws that govern the use of the forests and 
are responsible for land administration and mobilizing funds. LFRs are not strictly 
protected, and extractive practices are allowed, which provides one explanation as to 
why deforestation has been observed in these areas.  
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Owing to past policy decisions, the LFRs are comprised of a small and degraded 
natural resource base. Each LFR is less than 100 ha in size, and less than a half of the 
reserve area is forested (Banana et al., 2018; Kigenyi, 2008; see Table 3.1). The LFRs 
previously covered hundreds of thousands of hectares in the 1960s, but a power struggle 
over the subsequent decades between the government which wanted to control valuable 
resources and consolidate power with local authorities culminated in the area of LFRs 
being severely reduced. In the 1990s, the forest reserves were again recentralized and 
then later split into Central and Local Forest Reserves in 1998. Local authorities were 
given only those reserves that were under 100 ha in size, reducing the territorial 
jurisdiction of lower level authorities (Ribot et al., 2006). This decision undermined the 
sustainability of these areas by limiting the capacities and opportunities to manage these 
forests.  
Scholars have argued that local management of forest resources leads to better 
conservation outcomes because local managers have better knowledge of the resources 
and may be better able to monitor and enforce rules (Larson & Soto, 2008). However, 
the case of LFRs does not support this argument, perhaps owing to the complex 
governance system of the LFRs that has led to a lack of capacity and power to manage 
forests and a lack of incentives for maintaining forest cover.  
The forest reserves constitute one of few ways in which LGs can generate 
revenue, which creates an incentives to encourage harvesting in order to fund public 
services (Turyahabwe & Banana, 2008). Under the 1993 Local Governments 
(Resistance councils) Statute, 60% of revenue collected from reserves was remitted to 
the central government, while 40% was retained by the LG. The Local Government Act 
(1997) expanded on this by providing for 100% of revenue from LFRs to be remitted 
to LGs. This shift provided additional revenue to LGs, which could support the forest 
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management regime at the local level if sufficient revenue was generated and targeted 
to the sector (Andersson et al., 2008; Banana et al., 2007). 
However, while revenues from forests are collected by the LGs, they may not 
be reinvested in forests owing in part to the administrative structure for forest 
management within the LG hierarchy (Horning, 2018). After the decentralization 
reforms, revenue collection shifted to the district level while implementation occurs at 
the sub-county level. Studies have reported that revenues are not passed through LG 
levels or put towards forestry activities as funds were diverted to other local public 
sector programs such as education and health (Andersson et al., 2008; Banana et al., 
2002; Kigenyi, 2008). Additionally, LGs have few incentives to invest in the forest 
sector except to collect license fees for timber harvesting and charcoal and to issue fines 
for illegal harvesting (Bartley et al., 2008). Access to valuable timber is limited and 
permits for commercial production are given out by the central government. Illegal 
goods are impounded and revenue from the auction of those goods goes to the central 
government. This mismatch within the LG structure creates little incentive for 
sustainable management and produces a lack of capacity to manage, both of which may 
have hindered reaching forest conservation goals (Bartley et al., 2008; Kigenyi, 2008; 
Tumusiime et al., 2018).   
The ability of local governments to raise revenue has been somewhat restricted 
owing to complex governance structure and the condition of the resource base 
(Andersson et al., 2008). Because of their small size, lack of biodiversity, and degraded 
condition, the LFRs do not generate considerable revenue or attract substantial 
international funds (Kigenyi, 2008). Under the 1997 Local Government Act and the 
1998 Forest Reserves Order, control of small forest reserves was given to LGs, while 
the larger, more economically viable forest reserves stayed under the control of the 
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central government and the NFA. This functioned to limit the profit-generating 
activities that could be engaged in by local actors and subsequently limited their 
capacity to manage forest resources. With decentralization, the central government 
stopped funding forest management at the local level. Without sufficient funds, staffing 
was reduced, limiting effective monitoring, enforcement, and forestry activities and 
reducing forest cover (Banana et al., 2007). Local councils usually depend on district 
forest officers, which are actually central government employees, to run forestry 
activities. They, however, do not receive adequate budget support because the 
government considers forest management decentralized, and the LGs do not have 
adequate capacity to hire forest rangers and guards who support the district forest 
officer but are the responsibility of the District Local Council (Tumusiime et al., 2019). 
Together, these factors which are products of past policy decisions contribute to the 
negative sustainability outcomes occurring in LFRs. 
4.5.4 Private and Customary Lands 
The substantial deforestation on private lands can be traced back to the historical 
focus on productive uses of land, which was implanted during the colonization of 
Uganda. The land tenure system installed by the British introduced private property 
rights, which served to reinforce the British colonial approach of extractive practices 
and the commodification of land and natural resources. The establishment of forest 
reserves along with the introduction of commercial agriculture and a new tenure system 
laid the foundation upon which the approach to land and forest management would be 
set that would concentrate conservation efforts toward reserved areas while allowing 
clearing for agriculture outside of public lands. Additionally, the growing population 
and their increasing demand for wood products and land for agriculture along with the 
government’s failure to enact measures to increase sustainable production of wood 
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products or limit forest conversion led to considerable harvesting of forest resources 
outside of reserves.  
Deforestation was further exacerbated by the under-emphasis on forests and 
forest conservation in the state’s policy orientation in favor of agriculture and 
development. The 1948 Forestry Policy exemplifies this tendency. The policy 
recognized the value of land for agricultural development and suggested a limit on the 
amount of area to be reserved for forests. This prioritization was also seen during the 
years of the Amin regime, when an objective to double agricultural production was set 
while encouraging farmers to work uncultivated areas. Promotion of agriculture was 
further assisted by a structural adjustment program and macro-economic reform 
implemented in the 1990s, which raised the prices of agricultural crops. The adjustment 
program and macro-economic reform created an incentive to increase crop production 
and led to further conversion of forests for agriculture (Banana, Byakagaba, et al., 
2014). More recently, policies such as the National Development Plans have maintained 
the economic growth orientation and have continued to focus on promoting agriculture 
as a means of development. As Joireman (2007) noted, the inclusion of voluntary titling 
and the registration of customary land in the land tenure reforms in the early 2000s 
essentially amounts to the formalization informal property rights. As pushed by 
economists and development practitioners, establishing private property rights is one 
approach to promote economic growth. 
On private lands, the state, through DFS and LGs, exerts limited control over 
forests and natural resources through regulations and bureaucratic processes. The state 
controls harvesting on private lands by requiring permissions to harvest. The 2003 
NFTPA gave the central or district governments the power to restrict the harvesting of 
certain tree species that have been deemed of national or international importance. 
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However, district forest officers have little actual influence over forest management on 
private lands (Bartley et al., 2008). The 1998 Land Act and Land Act Amendments 
provide absolute ownership over forests and trees to the land owners, which may 
contribute to forest cover loss as private land owners may manage land as they desire, 
including converting forests to other uses (Banana, Namaalwa, et al., 2014). The 2003 
NFTPA requires land owners to manage forests sustainably, but there is little guidance 
about what constitutes sustainable management and no penalties for non-compliance 
(Banana, Byakagaba, et al., 2014). The state encourages a voluntary action to protect 
and restore forests through tree planting, plantation development, and protecting forests 
as either private or community forests. Overall, the state functions as an enabling, 
supportive element for private sector forest management activities, which is consistent 
with the neo-liberal approach to forest management on private lands and privatization 
trend throughout the regime.  
The DFS are charged with managing forests on private lands as well as LFRs, 
and lack of capacity within the DFS may be affecting forest management on private 
lands. The DFS is mandated to make district forestry development plans, collect 
revenue from forestry activities, provide extension services, enforce bylaws, and 
mobilize funds for tree planting and protection (Turyahabwe & Banana, 2008). 
However, capacity problems including a lack of budget and few staff mean that they 
are not able to fully implement their activities (Tumusiime et al., 2019). The 2003 
NFTPA established a procedure to manage private and community forests, allowing the 
state to exert further control over these forests. Private forest must be registered with 
district land boards, and harvesting must be done in accordance with management 
plans. However, most private forests are not registered and are not managed under an 
official forest management plan. Most districts do not have district forestry 
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development plans, which would provide a cohesive vision for private owners to 
manage their forest land (Tumusiime et al., 2018). Horning (2018) argued that 
decentralization has been problematic for forest conservation in Uganda because it is a 
low priority for local people who now have the power to vote and affect budgetary 
decisions and see conservation as “anti-peasant and anti-development” (p. 16). 
Politicians favor sectors and projects where impact is obvious (roads, schools, health) 
over conserving forests. Hence, it is unsurprising to see strict conservation of National 
Parks and success in maintaining forest cover in these areas, while forests managed by 
LGs on private and customary lands and in LFRs have been nearly completely depleted.   
4.6 Contribution of Conservation Histories to Future Pathways 
This chapter has examined the dynamics associated with the development of the 
forest policy regime in Uganda since the colonial era and demonstrated how historical 
choices create institutional legacies that manifest in the form of protected area 
institutions and their effectiveness. In this section, I argue that the visibility of these 
dynamics and the insights gained from identifying and understanding them may, in 
turn, be used by policymakers and practitioners to influence future policy trajectories 
and effects.  
It is helpful to draw on a complex systems framing to understand how 
institutional histories might contribute to planning future policy scenarios (Oliver & 
Oliver, 2018). Protected areas are components of complex socio-ecological systems, 
and the systems in which they are a part consist of a set of interrelated parts. Each 
component may be view individually, as seen in studies that are able to isolate the effect 
of a particular factor while accounting for the complexity of the system. Alternatively, 
the components may be considered together as dynamic parts of a complex system. A 
systems framing, which embraces complexity and takes into account how protected 
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areas are situated in broader, contemporary as well as historical contexts, can yield 
important insights into the dynamics of the system. Engaging with complexity and 
systems thinking also provides greater insight into the effectiveness of conservation 
interventions and allows actors to make improved choices in the future. This 
understanding may, in turn, help predict when conservation interventions will succeed 
and fail and where actors can most efficiently and effectively direct action to achieve 
desired outcomes (McCool et al., 2015).  
As Büscher and Whande (2007) noted, understanding the influences that shape 
protected area development and management help facilitate better management and 
performance of what is often seen as an ahistorical and technical conservation 
intervention. An understanding of the dynamics of forest policy development, or how 
the system is organized, allows actors to identify constraints as well as aspects that 
might act as leverage points (also known as “critical junctures” in political science and 
“tipping points” in complexity science), in which action can be focused to generate 
significant impacts (McCool et al., 2015; Oliver & Oliver, 2018). A key point to 
remember here is that decisions produce feedback effects and unanticipated 
consequences, created institutional pathways that lead to vastly different outcomes 
from conservation interventions depending on the context. Examining past changes and 
effects, and understanding feedback dynamics in particular, may be helpful in deciding 
where and how to intervene and in anticipating the consequences of decisions. Three 
questions can be used to frame inquiry into how historical accounts can be used to 
trigger impactful change: 1) Can efforts leading to desired outcomes work within the 
existing locked-in institutional regime? 2) Relatedly, how does the institutional logic 
enable or constrain certain actions? 3) If working within the existing logic is likely to 
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be unproductive, how might the institutional logic be changed to create an enabling 
dynamic for desired future outcomes? 
The development and impact of LFRs provides an illustrative example of the 
insights that can gained from a historical analysis of development and how they might 
be useful in planning future policies. The analysis in Chapter 3 showed that LFRs were 
not effective in reducing deforestation from 2000 to 2019 and instead actually spurred 
forest loss. A superficial interpretation might explain this impact as a failure with the 
state’s experiment with decentralized governance, and an apt policy response from this 
interpretation might include recentralizing these reserves. However, this explanation 
obscures the historical context of protected area development and how it moderates the 
effect of different protected area governance arrangements to shape the effectiveness 
of a given intervention.  
In this case, when decentralization was introduced in the 1980s and 1990s, the 
state largely remained in control of forests by giving power to lower level authorities 
while also decreasing their territorial jurisdiction. Only those reserves that were less 
than 100 ha in size were placed under the authority of LGs. At the same time, the state 
did not transfer sufficient resources or powers to LGs or aim to reconfigure supportive 
governance arrangements, thereby failing to create enabling conditions for forest 
conservation. Because community powers are constrained, local management of forest 
resources is somewhat limited, thus focusing limited conservation attention to these 
LFRs. At the same time on private lands, land users are motivated to clear land for 
agriculture in order to sustain rural livelihoods and contribute to the state’s development 
and economic agenda. As a result of these dynamics, LFRs did not reduce deforestation, 
as the quantitative analysis showed.  
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With this knowledge, policymakers and practitioners may have a better sense of 
what actions could be taken to increase effectiveness and where decisions might have 
the greatest effect. State actors might propose a transfer of resources from the national 
treasury or the provision of technical assistance from the NFA to support forest 
management by LGs. Another idea that policymakers could propose would be to set 
conservation targets and establish an incentive program to encourage LGs to maintain 
forests in LFRs, allowing the state to retain considerable influence over forest 
governance. Forest conservation would be reinforced as LGs receive financial benefits 
from the state for maintaining forests in LFRs, and the policy would generate positive 
feedbacks as more LGs participate in the program. Alternatively, actors might decide 
that actions outside of the established institutional regime are needed and could propose 
to place community non-governmental organizations as the management authority for 
LFRs, breaking the dominance of the state over protected area.  
As the example of LFRs shows, gaining a better understanding of the 
development and effects of different kinds of protected areas is a first step to channeling 
effective action, and the type of historical analysis used in this chapter presents one 
approach that can be combined with impact evaluations to understand and promote 
more effective conservation action. 
4.7 Conclusions 
While there is a growing body of literature assessing the effects of conservation 
interventions, explanations of the pathways through which observed outcomes are 
produced have been relatively understudied. This chapter employed a historical 
institutionalist approach to provide a historically-rooted explanation of protected area 
effectiveness and forest governance performance in Uganda. This analysis examined 
the historical development of the forest management regime in Uganda. The analytical 
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frameworks were used to identify key path dependent processes and to explain how the 
relief valve conservation institutional logic that characterizes current forest 
management became entrenched over time, thereby limiting the scope of the 
government’s subsequent options to conserve forests. This analysis traced the initiation 
and effects of the five path dependent processes from the colonial era through more 
recent reforms in the 2000s and demonstrated how the forest management approach 
became based on the dual principles of fortress conservation to maintain forests on 
public lands and the notion that land and natural resources are productive assets that 
should be utilized as means to achieve economic development. Path dependency 
analysis was particularly useful in explaining how the current institutional form of 
protected areas emerged and the ways in which historical context has moderated the 
governance of these institutions, ultimately determining effects. This analysis also 
provided insight into why the state continues to rely on a protectionist approach to forest 
management limited to protected areas despite the demonstrated inadequacy of this 
approach in realizing its environmental goal to reduce deforestation.  
As found in the analysis, the establishment of Uganda as a British Protectorate 
served as a critical juncture in which the trajectory of the forest policy regime would 
center around conservation on public lands and agricultural development on private 
lands (relief valve conservation institutional logic). Centralized control of forests and 
the concentration of forestry activities on public lands became deeply entrenched 
through the formation of the Forest Department, the establishment of the protected 
area network, and the accumulation of other policies and laws. The independence of 
Uganda from British rule marked a second critical juncture in which the trajectory of 
forest policy development would be reproduced by consolidating central control over 
forests and maintaining the protected area estate. Beginning in the 1980s, a shift in the 
 180 
forest governance trajectory toward participatory approaches to forest management 
reinforced the relief valve conservation institutional logic by limiting the power of 
lower level authorities. As a result of decades of policy development, protected areas 
were solidified as the dominant approach to forest conservation with several protected 
area models developing with different governance configurations and varying degrees 
of forest preservation effectiveness. In addition, the analysis offered some insight into 
the broader goal of halting deforestation, noting that the model of active intervention 
on forests on public lands appears to be insufficient to meet national objectives to 
reduce deforestation and increase forest cover. 
The findings from this study extend current scholarship on protected area 
effectiveness and reveal several implications for research and forest management. 
Scholars have argued that context is an important factor influencing effects, and this 
chapter explored the historical element of context and its role in shaping the institutions 
governing forests and forest outcomes. It examined how protected area governance 
regimes are situated in a broader, historically-contingent context and analyzed how past 
policies have shaped the current form and effectiveness of protected area models. The 
analysis utilized a historical institutionalist approach, common in political science and 
policy studies, to explore deeply the ways in which context, and in particular 
governance, developed over time and may work to affect the effects that were measured 
in Chapters 2 and 3. The analysis not only offered a historical chronology of the 
development of the Ugandan forest governance regime, but also provided a narrative 
about the institutional pathways through which conservation outcomes were produced.  
The analysis employed a three-part analytical framework, disaggregating six 
policy elements and characterizing the direction and tempo of policy regime change 
and the modes of policy change, which provided considerable leverage to explore the 
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complex and dynamic processes of policy change and stability as well as conservation 
effectiveness. The combination of policy change frameworks proved useful in gaining 
insights into different aspects of change and in identifying critical junctures as well as 
durability. The Cashore and Howlett framework of policy levels provided a nuanced 
view of change and stability by illuminating changes in certain policy aspects such as 
protected area policy calibrations and consistency in other elements such as instrument 
logic. The evolution of the protected area network highlights the importance of 
operationalizing the dependent variable and examining changes in different aspects of 
policy. The designation of protected areas as the prevailing approach for conservation 
was established during the colonial era and remained firmly rooted throughout the study 
period. While there was continuity in the goals and means of the forest policy regime, 
there were gradual and incremental changes in objectives, instrument logic, and 
calibrations for protected areas. This was seen in the fluctuations between centralized 
and decentralized governance of reserved areas, the shift toward greater involvement 
by local peoples, the upgrading of some forest reserves to National Parks, and the 
reorganization of protected area management institutions.  
The Cashore and Howlett taxonomy of policy change was also helpful in 
identifying when critical junctures occurred and where path dependent processes were 
initiated by taking into consideration where changes were short-lived and where others 
were longer lasting. The Rayner and Howlett typology of change processes was useful 
in this case to understand how the policy regime developed according to a pattern of 
long-term gradual changes in the 1980s to 2000s rather than the punctuated equilibrium 
model which describes the development of the forest policy regime earlier in the 1900s. 
For example, a paradigmatic shift in the forest policy regime through the process of 
displacement occurred with the first critical juncture in which the Uganda was 
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established as a British Protectorate. The status quo was maintained with the second 
critical juncture and classic incremental change in the 1960s and 1970s. A progressive 
incremental process through layering was also observed beginning in the late 1980s as 
participatory approaches to forest management and decentralized governance were 
introduced. Some changes were relatively short-lived, e.g., nationalization of land, 
while others persisted over decades, e.g., protected area network. The examination of 
what aspects change and how provided a more nuanced understanding of the forest 
policy regime and helped to recognize the context and dynamics associated with the 
current institutional configuration governing forests. This is particularly helpful in 
future policy design by identifying which policy elements appear to be durable and 
pointing to potential explanations for why.  
As Petursson et al., (2013) noted, an “examination of the wider political and 
historical context is important in order to examine and understand protected area 
institutional performance and outcomes” (p.24). This chapter advanced the argument 
that not only are the current institutions governing forests and contextual conditions 
important for understanding conservation outcomes, but so are historical policies and 
processes that function to shape contemporary institutional and environmental 
outcomes. In additional critical junctures can be circumstances in which policies, with 
careful insight and awareness, can be most effectively changed and the policy trajectory 
transformed; however, decisions made at these junctures may be overwhelmingly 
influenced by the historical policies and path dependent processes (similar to the “initial 
conditions” that strongly shape the behaviors of complex systems). These histories and 
critical junctures are important to consider in the forest conservation literature because 
institutional legacies that shape effectiveness and strategy may be visible to those 
governing resources and should be taken into account in the same ways that concerns 
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about contemporary factors are. Further understanding of the dynamics of the 
development of the forest policy regime can provide useful information in 
understanding why certain approaches are effective over time or in particular contexts 
and may inform the design of optimal forest management approaches and efforts to 
design policy interventions that will be both durable and impactful. 
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Chapter 5  
Conclusion 
On December 12, 2019, the heads of several United Nations agencies convened 
to share their commitment to help countries reduce deforestation and improve forest 
management. During the high-level Leadership Dialogue as part of the 25th session of 
the Conference of the Parties to the United Nations Framework Convention on Climate 
Change (COP 25) in Madrid, the COP 25 President, Chile, introduced the Santiago Call 
for Action on Forests. It calls upon countries, international organizations, civil society, 
and the private sector to address climate change through sustainable forest 
management. 
As expressed during the Dialogue, reducing deforestation is a “global 
imperative” (United Nations Department of Economic and Social Affairs, 2019). The 
Santiago Call for Action, along with several other global goals and targets7, reflects 
global concern about the problem of deforestation as well as the consensus among state 
and civil society actors about the importance of taking immediate and impactful action 
to stem forest loss. As noted in the Call for Action, “a myriad of forest-based solutions 
taking place on the ground show the real and promising results that forests can deliver.” 
Yet, despite sustained attention to the problem and continued efforts taken to solve it 
over recent decades, tropical forest cover continues to disappear at an alarming rate. 
The dissertation was motivated by the conundrum posed by tropical 
deforestation. Why does deforestation continue to be one of the most significant global 
challenges of our time despite consensus about the problem and the availability of a 
broad range of interventions designed to halt forest loss? While there is certainly a 
 
7 e.g., Sustainable Development Goal 15.1, Aichi Biodiversity Target 5, United Nations Strategic Plan 
for Forests Goal 1 and Target 1.1, New York Declaration on Forests Goal 1 (FAO and UNEP, 2020) 
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multitude of potential reasons for this, the dissertation narrowed the scope of inquiry to 
questions about the effectiveness of existing forest governance interventions. It 
examined the case of protected areas in Uganda to uncover whether and how existing 
conservation efforts are producing desired outcomes. Specifically, the dissertation 
addressed the following questions:  
1) What impact did protected areas have on reducing deforestation between 
2000 and 2019 in Uganda?  
2) How did governance affect the impact of protected areas in the Ugandan 
network on reducing deforestation between 2000 and 2019?  
3) How has the historical development of the forest governance regime 
influenced the effectiveness of protected areas in Uganda? 
This final chapter of the dissertation first presents an overview of each analysis 
and the main empirical findings. This is followed by a brief summary of key 
contributions and a discussion of the implications of this work for researchers, 
practitioners, and conservation policymakers in their aim to promote sustainably 
managed forests. This chapter concludes with a discussion of three directions for future 
research and a final thought on future efforts to conserve the world’s forests. 
5.1 Summary of Findings 
5.1.1 Protected Area Network Effects 
Chapter 2 measured the impact of the Ugandan protected area network on 
reducing deforestation between 2000 and 2019. In Uganda, the protected area network, 
composed of 711 protected areas spanning multiple ecosystem types, is the foundation 
of Uganda’s conservation strategy. Despite the prominence of this conservation tool, 
relatively few assessments have been conducted that have isolated the impact of 
protected areas on environmental outcomes. Declining forest cover over the last two 
decades has made it imperative to assess the effectiveness of this conservation tool in 
Uganda. A quasi-experimental, counterfactual research design is applied to estimate the 
avoided deforestation owing to protected areas. Propensity score matching is used to 
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control for the non-random placement of protected areas and assess spatial spillover 
effects. The findings from this study indicate that protected areas have been an effective 
conservation strategy in Uganda, reducing deforestation by 52% during the study 
period. This conclusion is robust to potential unobserved heterogeneity and to an 
alternative definition of forests. Findings from this analysis also suggest that concerns 
about spillover effects from conservation interventions seem to be minimal in the case 
of protected areas in Uganda given only a small spillover effect was detected at the 5 
km level. Overall, the study’s findings support the theory that institutional controls that 
restrict access to and use of forests generally reduce the forest clearance rate. The 
findings thereby bolster arguments in favor of the use of protected areas as conservation 
tools. 
5.1.2 Effect of Governance on Protected Area Impact 
Chapter 3 aimed to deepen understanding of protected area effectiveness by 
examining the effect of governance on protected area impact. This second analysis used 
a counterfactual approach using matching methods to assess the impact of five models 
of protected areas—Central Forest Reserves, Local Forest Reserves, Community 
Wildlife Management Areas, National Parks and Wildlife Reserves, and Wildlife 
Sanctuaries—on reducing deforestation in Uganda. Each protected area model has a 
different governance arrangement determined by the level of authority (centralized or 
decentralized) and strictness of rules (strict protection or mixed use). Impacts varied 
across protected area models, providing evidence that governance is part of the causal 
mechanism between land use restrictions and protected area impacts. All three wildlife-
focused protected area groups and the CFRs were effective in avoiding deforestation. 
The UWA PAs reduced the deforestation rate by 92%, WSs by 53%, CWMAs by 48%, 
and CFRs by 41%. Local Forest Reserves, on the other hand, were found to be 
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associated with increased deforestation. The UWA PAs produced the largest effect, 
which is consistent with the literature arguing that centrally-governed, more-strictly 
protected areas produce greater conservation outcomes. The results from this study 
indicate that mixed-use protected areas such as CFRs, and WSs to a lesser extent, can 
generate substantial conservation benefits in terms of avoided deforestation. This is 
somewhat surprising given the CFRs are less strictly protected and allow extractive 
practices, although it does fall in line with theoretical expectations about centralized 
governance. The findings also show that protected status, while potentially necessary 
to ensure conservation in some cases, is not sufficient in all and, in fact, may actually 
lead to more deforestation than in comparable unprotected lands as was observed with 
the LFRs. This finding, that LFRs had higher deforestation rates than similar 
unprotected areas, conflicts with the hypothesized effect of decentralized governance 
and mixed-use rules on the performance of protected areas.  
The relative effectiveness analysis measured treatment effects that are rarely 
assessed in studies of protected area effectiveness. As Ferraro et al. (2013) noted, there 
are several policy-relevant treatment effects8 that can be assessed when evaluating the 
effectiveness of protected area types. In this study, in addition to measuring the effect 
of each protected area type by comparing deforestation rates inside of protected areas 
to unprotected areas with similar characteristics, relative effectiveness was assessed by 
comparing forest outcomes across different protected area models with similar 
covariate distributions. Together, these estimates provided answers to questions about: 
1) the impact of each protected area type on reducing deforestation, and 2) how different 
the deforestation rate would have been within one protected area type had those forests 
 
8 If assessing n protected areas, there are n2 potential treatment effects that could be estimated. 
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instead been protected under a different model. Estimating both sets of treatment effects 
is important because it provides insight into whether variation in impact across 
protected area models is owing to differences in how each protected area was governed 
or because of differences in their location and the underlying characteristics that affect 
the likelihood of deforestation. As the results showed, there were systematic differences 
in the spatial distribution of protected area models. For instance, the UWA PAs tend to 
be located in areas with lower disturbance pressure compared to CFRs, which supported 
the decision to analyze relative effects. The estimates imply that protecting forests 
under stricter protection or managed by a central authority would reduce deforestation 
(and increase the conservation effect), while moving forests to less strict or 
decentralized protection would reduce the conservation impact. The findings provide 
more confidence that protected area effects were driven by the governance model rather 
than solely by the siting of protected areas. Overall, the findings from this analysis show 
that the governance arrangement is an important factor shaping the effects of protected 
areas, and this conclusion is relevant for protected areas beyond the Uganda case. 
5.1.3 Historical Context of Protected Area Effectiveness 
Chapter 4 sought to understand conservation performance by examining the 
historical origins of protected area institutions. This analysis provides a theoretical 
contribution about the influential role of historical institutional development in shaping 
protected area effectiveness and empirically adds an account of forest policy change 
and the development of protected area institutions in Uganda. The argument advanced 
in Chapter 4 is that protected areas and their effectiveness must be understood as the 
product of historical legacies, which define the institutional configurations governing 
forests and affect forest outcomes. A historical institutional approach and process 
tracing methodology is applied to build a narrative of the development of the Ugandan 
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forest policy regime from the colonial period to the present. A three-part analytical 
framework was employed to differentiate six policy elements and to characterize the 
modes of policy change in order to identify critical junctures and path dependent 
processes. Development unfolded in three phases, starting with the establishment of 
Uganda as a British Protectorate that served as a critical juncture in which the trajectory 
of the forest policy regime would center around conservation by state authorities on 
public lands and agricultural development on private lands (relief valve conservation 
institutional logic). Centralized control of forests and the concentration of forestry 
activities on public lands became deeply entrenched through the formation of the Forest 
Department, the establishment of the protected area network, and the accumulation of 
other policies and laws. This logic shaped the country’s approach to forest management 
during the independence period of the 1960s and more recently amidst decentralization 
reforms by constraining the power of decentralized protected area institutions and 
limiting their effectiveness in addressing deforestation. The analysis traced how 
protected areas were solidified as the dominant approach to forest conservation as a 
result of decades of policy development and how several protected area models have 
developed with different governance configurations and varying effects on preserving 
forest cover. It showed how institutional legacies had a determining, although not 
necessarily deterministic, role in shaping outcomes via path dependencies unleashed 
throughout the history of forest policy development. The findings also offered some 
insight into the broader state goal of improving forest management, noting that the 
model of active intervention on the now 60% of forests located on public lands through 
protected areas is insufficient to meet objectives to reduce deforestation and increase 
forest cover throughout the country. 
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5.2 Implications for Research, Policy, and Practice 
5.2.1 Contributions to Research 
The chapters in this dissertation make several theoretical, methodological, and 
empirical contributions to the growing body of scholarship aimed at better 
understanding forest governance, outcomes, and effectiveness. This research helped to 
fill gaps in the forest policy literature by examining whether protected areas reduce 
deforestation and clarifying the processes by which specific approaches lead to distinct 
outcomes. It demonstrated the importance of research framing and methodological 
choices when studying forests and forest governance and highlighted the value of 
utilizing a combination of data sources and a mixed methods approach. It also provided 
new evidence about the effectiveness of forest conservation efforts in Uganda: namely, 
that protected areas are effective conservation interventions in terms of avoided 
deforestation. However, the effectiveness of different types of protected areas varies, 
owing to moderating historical factors that shape the influence of governance on 
impacts.  
This dissertation highlights the importance of problem focused research that 
places the goals of conservation within the research questions asked. Scholars have 
questioned whether environmental studies and conservation science in its current form 
are advancing in ways that support achieving conservation aims and have an impact. 
Williams et al. (2020) noted that “problem diagnosis alone is insufficient: to be useful, 
conservation science needs to support action.” To do so requires integrating research 
on environmental problems with the study of responses as done in this dissertation, so 
that researchers are not only identifying problems but also trying to understand the 
mechanisms and drivers of change and testing deployed approaches.  
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This research took an integrative approach to understand protected area 
effectiveness and identified insights emerging from both qualitative and quantitative 
methods. By applying two approaches (a quantitative impact evaluation and a 
qualitative historical policy analysis), both policy outputs and outcomes, which are 
often studied separately, were examined together to gain a deeper understanding of how 
protected areas have influenced forest outcomes. In particular, this research advances 
understanding on protected area effectiveness by investigating how two contextual 
factors—governance and the history of institutional development—help to explain 
protected area impacts. When considered together, each chapter demonstrates how the 
ways questions about effectiveness are asked and addressed generate different answers 
and explanations about the role of protected areas in confronting the deforestation 
problem. As Oliver and Oliver (2018) express, “the framework chosen strongly 
influences the data and information needed, how the data is analyzed and interpreted, 
and how the results are acted on.” In Chapter 2, the analysis addressed the question of 
what impact protected areas had on reducing deforestation, generating new evidence 
about how effective protected areas have been as forest conservation tools in Uganda. 
Chapter 3 expands on this by asking about why certain effects occurred, finding 
governance to be an important determinant. Both analyses provided a snapshot of 
contemporary protected area impacts over the last two decades. The problem framing 
and methods applied in these two chapters accounts for some of the complexity inherent 
in forest governance in order to measure specific causal effects. However, the implicit 
assumption about ahistorical impacts in a historically-dependent world meant that this 
approach would not able to address the questions of why and how effects came about. 
Chapter 4 uses a different disciplinary approach to add to this investigation by exploring 
how governance was shaped by historical contextual factors which moderate the effect 
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of governance on protected area impact, thereby providing a deeper understanding of 
how protected areas impacts came to be produced in the Ugandan case. Together, the 
three analyses of the dissertation contribute to a more complete understanding of 
protected area effectiveness. 
5.2.2 Contributions to Policy and Practice 
This dissertation makes several additional contributions to the literature. First, 
the findings expand the geographical body of evidence on protected area impacts in 
Africa. It is one of few studies on protected area effectiveness in Uganda, and it is the 
first evaluation of protected area network impacts on reducing deforestation which used 
a quasi-experimental counterfactual approach and matching methods for the country. It 
contributes new information to the relatively small but rapidly growing impact 
evaluation literature which assesses the variation in effects for different protected area 
governance models in meeting avoided deforestation objectives. 
The findings provide practical information about the effectiveness of the 
Ugandan protected area network. Protected areas are an effective conservation tool in 
Uganda, and the success of the protected area network provides support for their 
continued use as forest conservation approaches. This finding is relevant to the 
government and forest management agencies who are concerned with addressing forest 
and biodiversity loss because learning from existing efforts is important for making 
informed, evidence-based choices about the design of effective forest policy and 
programs.  
The analyses in this dissertation provide a model approach to evaluation that 
can be used to assess the effects of conservation interventions and serve to encourage 
conservation actors to consider the on-the-ground impacts of conservation actions or 
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the extent to which interventions contribute to the goal of sustainable forest 
management, rather than solely the presence and intention of policies. Results about the 
impact of each type of protected area provide information about which governance 
models are effective in terms of avoided deforestation (e.g., UWA PAs) and can be 
used to identify where improvements to institutional design or organizational structure 
can be made to better support objectives to reduce deforestation within the protected 
area network (e.g., LFRs). The findings are also useful for donors and management 
agencies who want to know the impact of their invested funds into protected areas and 
may inform strategic decisions about where to prioritize management actions and 
channel funding within the protected area network. Understanding the dynamics 
associated with policy development may also provide useful insights about potential 
constraints and opportunities for future policy planning.  
The findings from this study also offer several specific insights about forest 
management in Uganda. First, the variation in effects across protected area models 
highlighted the importance of design choices and showed how differences in 
governance arrangements influence outcomes. The findings indicated that UWA PAs 
are effective in reducing forest clearing within their boundaries, suggesting that the 
“fortress approach” to conservation and ecotourism model is effective in terms of 
maintaining forests and could be continued if the primary objective is to reduce 
deforestation on public lands. The analysis showed that the deforestation rates for CFRs 
and LFRs were higher than in wildlife conservation protected areas, and UWA PAs 
generated the largest conservation benefit in terms of avoided deforestation. As 
discussed in Chapter 4, the smaller or non-existent forest preservation effects from the 
other protected area models may be due to several factors, some of which are limited 
forest cover, higher clearance pressure, management practices that allow timber 
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harvesting and agricultural development, governance arrangements that create perverse 
incentives to maintain forest cover, and lower capacity to manage which opens up the 
protected areas to open access regimes, illegal harvesting, and limited forestry activities 
(Banana et al., 2018; Petursson & Vedeld, 2018). In order to achieve objectives of 
reduced deforestation in protected areas, the findings point to a need to revisit the 
organizational structure of LFRs and could include efforts to strengthen the forest 
management capacities of LGs and DFS or a reconsideration of the overall institutional 
design of the protected area network. 
What implications do the findings from this dissertation have for the 
amelioration of the deforestation problem and future conservation action? Despite the 
effectiveness of protected areas in Uganda, it is unlikely that the areas under protection 
can be expanded in a significant way, and it would be problematic to do so given 
existing land tenure arrangements. This points to two directions of potential 
management improvement. The first, as mentioned above, is that attention should be 
paid to improving the existing protected area network. This might include supporting 
ecologically representative ecosystems within the network as outlined Aichi Target 11 
or extending financial and technical support to LGs for forest management. 
Second, high rates of deforestation were observed outside of protected areas, 
and the analysis in the dissertation provided one explanation for the ongoing problem 
of deforestation in Uganda. The forest governance regime has been ineffective in 
solving the deforestation crisis, largely owing to the relief valve conservation 
institutional logic that became entrenched over time. Under this logic, conservation 
activities have been channeled to public lands and forest management has centered on 
the regulation of protected areas. However, continuing deforestation throughout the 
country points to the need to focus on sustainable land and forest management outside 
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of protected areas. Under the relief valve conservation institutional logic, little attention 
has been paid to regulating forest harvesting activities on private lands or to promoting 
forest restoration on private lands, and instead development and land management 
policies have encouraged clearing forests outside of protected areas for agricultural 
development. As a result, forests have been cleared at a significant rate on private lands. 
Forests on private lands made up nearly 70% of total forest area in 1990 but had fallen 
to 38% by 2015 (MWE, 2016). Given this rapid and considerable decline, forest 
conservation actions could more strongly target activities on private lands. 
5.3 Directions for Future Research 
The dissertation focused on three main analytical components related to the 
institutions and policies governing forests and provided insights into the effectiveness 
of existing protected areas in addressing the problem of deforestation. While the 
findings generated from these analyses are thought-provoking, there are several 
directions in which this research could be extended. Future research should assess a 
broader range of effects, examine the mechanism operating to determine outcomes, and 
consider the relationship between past choices and triggers that influence future 
outcomes. 
5.3.1 Future Research on a Broader Range of Impacts 
The first direction of future research points to further examination of a broader 
range of environmental, economic, political, and social effects associated with the 
presence of protected area as well as outcomes associated with many different types of 
conservation interventions across a diverse range of contexts. The impact analyses in 
this dissertation examined a single outcome, forest cover change. However, protected 
areas affect a multitude of different environmental and socio-economic outcomes 
including but not limited to species prevalence, income, conflict incidences, and food 
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security. Assessing a comprehensive suite of outcomes is necessary to gain a complete 
understand of the impacts of protected areas. Further, protected areas are increasingly 
being utilized by actors for a broader range of purposes beyond ecosystem conservation 
to include objectives like poverty alleviation, so analyses should assess their 
contribution to other goals (Watson et al., 2014). To date, much of the literature has 
focused on assessing ecological outcomes given the availability of remotely sensed data 
and ease of data collection; however, extensive fieldwork to collect data on other 
outcomes should be supported. Recent studies that have examined the impact of 
protected areas on carbon emissions, forest fires, household wealth, and poverty might 
serve as good starting points for future efforts to expand the body of evidence about 
protected area effects (Canavire-Bacarreza & Hanauer, 2013; Keane et al., 2020; 
Miteva et al., 2015; A. Nelson & Chomitz, 2011).  
Relatedly, future research should examine the effects on multiple outcomes 
simultaneously. Identifying the varying effects of protected areas on different 
ecological, social, and economic outcomes is important so that synergies and trade-offs 
can be identified. Ferraro et al. (2011), Miranda et al. (2016), and Oldekop et al. (2016) 
examine socio-economic and ecological effects of protected areas together and provide 
theoretical and methodological guidance for understanding the relationship between 
outcomes.  
The research presented in this dissertation raises questions about 
generalizability, and in particular, about whether findings are consistent with those from 
other contexts, on other outcomes, and from other conservation interventions. As noted 
earlier, there is a dearth of information about effects relative to the over 240,000 
terrestrial protected areas (dos Santos Ribas et al., 2020; UNEP-WCMC & IUCN, 
2019). Given that effects are context-specific, continued assessment of protected area 
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impacts is needed across a diverse range of localities. Additionally, protected areas are 
only one of many conservation interventions, so future work should also examine 
impacts of other interventions, such as PES programs, which have specific aims to 
address environmental issues. Further, impact evaluations should also examine 
interventions that target social problems but might have environmental consequences 
such as anti-poverty programs (e.g., Ferraro & Simorangkir, 2020).  
5.3.2 Future Research on the Mechanisms of Effects 
In addition to assessments of whether protected areas reduce deforestation, 
further investigation is needed to understand what factors make them successful in 
achieving desired effects and the mechanisms through which these aspects function 
across contexts. Chapter 3 in this dissertation took a first step toward this aim by 
measuring the effect of governance on protected area impact. While this is a valuable 
insight, more research is needed to unpack the specific governance factors and the 
mechanisms through which they determine effects (e.g., central governance authority 
is associated with greater management capacity which leads to stronger rule 
enforcement and less deforestation) (Blackman et al., 2015; Schleicher, Peres, et al., 
2019). Further research is also needed to examine how the role of governance varies 
and is shaped by other contextual factors (e.g., Rodriguez Solorzano and Fleischman 
(2018); Yakusheva (2019)).  
The study of the mechanisms at play in determining effectiveness may be 
explored through many different avenues, such as by examining how impacts vary over 
time and space. Effects may vary temporally, so future research might also examine the 
durability of impacts by measuring effects across different time periods (e.g., Eklund 
et al., 2016; Herrera, Pfaff, & Robalino, 2019). The impacts of protected areas may also 
vary spatially owing to differences in the context in which they are applied. Future 
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analyses could focus within a country, such as examining variation in effects across a 
single protected area type, or alternatively, cross-country analyses that take advantage 
of, for instance, trans-boundary protected areas to determine how moderating factors, 
such as rule enforcement or management capacity, influence effects (e.g., Miller, Minn, 
and Sinsin (2015); Muñoz Brenes, Jones, Schlesinger, Robalino, and Vierling (2018); 
Rodriguez Solorzano and Fleischman (2018); Schleicher, Peres, and Leader-
Williams(2019); Schoon (2013); Yakusheva (2019)). Future research might also 
examine how effects vary with underlying conditions. For example, Ferraro et al. 
(2011) examined protected area effects by baseline poverty and landscape 
characteristics and found win-win socio-economic, ecological outcomes more often in 
protected areas located on lands with low to moderate agricultural potential and at 
moderate distances from major cities. Such studies provide useful information about 
how to design efforts that meet both environmental and development goals. 
Studying the mechanisms through which interventions produce outcomes 
requires innovative and carefully considered research designs and methodological 
approaches. To gain a better understanding of the effectiveness of conservation efforts, 
researchers might continue to draw insights from a range of disciplines, utilize a 
combination of qualitative and quantitative methods, and synthesize findings from 
various literatures. Quantitative research designs can be used to isolate the causal 
effects of interventions and in some cases to quantify mechanisms, but as noted earlier, 
these methods alone may not be able to provide adequate explanations of the causal 
processes that link interventions and outcomes. To answer questions about how and 
why observed effects are produced, conservation researchers might draw on conceptual 
and methodological insight from anthropology, political ecology, environmental 
history, and political science. Mixed methods approaches, such as the one employed in 
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this dissertation, which combine quantitative causal assessments of impact and 
qualitative explorations of explanations for effects would be fruitful in providing further 
information about conservation effectiveness. This type of multi-disciplinary, cross-
pollination may advance efforts to better understand the role of policy design and 
institutional context in shaping outcomes.  
5.3.3 Future Research on the Durability of Institutions and Outcomes 
The third direction of future research considers the durability of policies and 
persistence of effects. This line of future research connects thinking about how 
contemporary outcomes are shaped by both historical processes and current conditions 
as well as how lessons from past experiences might be applied to future planning. First, 
the current literature is relatively sparse in terms of evaluating the long-term impacts of 
protected areas or on how conservation effects change over time. Further, there is 
relatively little work that seeks to explain why certain effects persist while others do 
not. Future research should seek to fill this research gap by examining the long-term 
effects of protected areas as well as why both approaches and impacts are durable.  
While much of the environmental studies literature has been concerned with 
monitoring forest conditions and measuring effects, more research attention should be 
given to understanding why these effects occur, i.e., to the cause-effect relationships. 
Conservation interventions are not applied in a vacuum or in a laboratory-type setting 
in which all contextual factors are controlled, and it is important that research on the 
effects of interventions take this into account by studying the contexts in which they 
are applied. As demonstrated in Chapter 4, path dependence analysis is a useful 
analytical tool that can be used to explain observed outcomes and effects. This approach 
is more widely used in the political science and policy studies fields but has, so far, 
been infrequently employed to study the institutional pathways leading from 
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conservation interventions to outcomes in environmental studies. An understanding of 
how certain paths lead to particular outcomes is important for goal achievement and 
may also be used to target subsequent actions. Further, historical work that seeks to 
examine change over time and to explain how these pathways become entrenched is 
important for understanding the long-term success of interventions and conversely for 
recognizing barriers that may impede progress. 
Future research could utilize approaches that seek to understand how historical 
and institutional context shape outcomes and that interrogate the potential impacts of 
conservation policies and interventions. While path dependency analysis is usually 
applied backwards to explain observed processes and outcomes, it can also be applied 
in a forward-looking manner to predict outcomes, which may prove useful when 
designing policies and programs. Forward projecting could be used to predict potential 
impacts of new interventions, to forecast future effects of existing efforts, or to identify 
future policy pathways and potential triggers for transformative change (e.g., Brum, 
Pressey, Bini, & Loyola, 2019; Monteiro et al., 2020). Future research could construct 
possible future policy scenarios based on past and current conditions or examine how 
path dependent processes might be triggered to initiate and reinforce transformative 
changes. The diagnostic questions presented in Levin et al. (2012) provide a framework 
for applying path dependence thinking into future policy planning.  
In sum, each of these future directions would examine the effectiveness of 
conservation interventions and the complex challenge of deforestation in new ways. 
These directions encourage taking a broader view of the problem and the conventional 
tools used to study effectiveness. Innovative and integrative approaches that utilize a 
multitude of data sources and methods and draw insights from several fields will be 
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imperative for advancing understanding of institutional and forest outcomes and for 
halting forest loss. 
5.4 Final Thoughts 
Deforestation is one of the greatest challenges of the 21st century. Given the 
severe consequences of failing to address ongoing forest loss, it is critical that effective 
policies are applied to address this problem. One fruitful and promising resource in the 
pursuit of impactful solutions is the study of the multitude of conservation interventions 
and their effects. Research on effectiveness serves as a promising foundation to support 
conservation and forest management by providing evidence about the success and 
failure of implemented initiatives, which can inform future policy development.  
This research has developed one branch of the important literature seeking to 
better understand the effectiveness of conservation efforts in achieving environmental 
goals. The dissertation assessed the effects of protected areas, one of the prevailing 
approaches to forest conservation and investigated the factors associated with the 
effects. The results of the dissertation show that overall the protected area network has 
been effective in reducing deforestation in the Ugandan case. The effects varied by 
protected area type, which provided evidence in support of the hypothesis that 
governance is a key factor influencing outcomes. The findings also show how 
effectiveness is the product of a multitude of historical decisions and path dependent 
processes which shape the form and function of the protected area network. 
Moving forward towards a more sustainable future must involve learning from 
the past. Continued efforts should be put forward to study the policy measures that have 
the potential to deliver desirable environmental impacts in order to inform the 
development of efficient and effective evidence-based policies. The conservation field 
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should encourage a comprehensive vision of research, one that centers conservation 
goals within problem framing. Conservation research should take a longer view at 
environmental problems by evaluating not only contemporary conditions but also 
considering historical processes and anticipating future effects. The field should 
support methodological creativity and refinement as well as innovative approaches, and 
it should engage with new data sources to build knowledge about the effectiveness of 
conservation interventions and how best to conserve the world’s forests. Despite the 
enormity of the problem, it is the hope that with sustained effort by researchers and 
practitioners to better understand deforestation and the tools to address it, policymakers, 
decision-makers, and other conservation actors might develop and implement long-
lasting and impactful strategies that promote sustainable forest management and 
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Appendix A – Chapter 2 Supplementary Material 
A1 Assessment of Matching Procedure 
Using the FAO definition of forest, the sampling resulted 377,737 observations, 
58,481 were protected and 319,256 were unprotected. Nearest neighbor one-to-one 
matching produced a matched sample with acceptable balance. The matching procedure 
selected 51,071 pairs for the protected-unprotected comparison. Given that causal 
inference relies on the treatment and control groups being similar in terms of observable 
covariates, observations from the protected group that were not matched with control 
observations within the caliper were dropped, leaving 87% of plots from the treated 
group in the matched sample.  
Using the Uganda definition of forests, the sample included 156,456 plots. Of 
those, 34,312 plots were inside of protected areas, and 122,144 were outside of 
protected areas. The matching procedure selected 26,566 pairs, representing 77% of 
plots from the treated group in the matched sample.  
Nearest neighbor one-to-one matching produced matched samples with 
acceptable balance. Before matching, there were significant differences in the values of 
covariates between the protected and unprotected groups in both samples. After 
matching, these differences were reduced. All covariates had standardized mean 
differences under 0.25, variance ratios between 0.5 and 2 and K-S statistics generally 












Figure A1.2- Absolute Standardized Mean Differences and Kolmogorov-Smirnov 










Figure A1.3 – Variance Ratios for Unmatched and Matched Samples for FAO-






Figure A1.4 - Propensity Scores Before and After Matching for Uganda-Defined 







Figure A1.5 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 







Figure A1.6 – Variance Ratios for Unmatched and Matched Samples for Uganda-
Defined Forest Extent Sample 
 
A2 Balance Assessment for Spillover Analyses 
The matching procedures produced samples with acceptable balance for the 
spillover analyses. For the 1 km buffer, the matching procedure selected 22,908 pairs, 
including all but one treated observation using the FAO definition of forests sample and 
12,051 (99%) pairs for the Uganda definition of forests sample. The 5 km buffer 
analysis included 113,457 pairs (91% of treated observations) for the FAO definition 
of forests sample and 46,543 pairs (84%) for the Uganda definition of forests sample. 
There were significant differences in the values of covariates between the adjacent 
zones and unprotected groups in the unmatched full samples. These differences were 
reduced in the matched samples. All covariates had standardized mean differences 
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under 0.1, variance ratios between 0.5 and 2 and K-S statistics generally close to 0, 
indicating good balance (Tables A2.1-A2.2 Figure A2.1-A2.8).  
Table A2.1– Summary of Covariate Balance Before and After Matching for the 1 km 
Spillover Analysis 
  FAO-defined Forest  
10% Tree Cover, 0.5 ha 
Uganda-defined Forest  













Biomass Density       
 Unmatched 73.647 54.766 18.881 102.056 81.3836 20.677 
 Matched 73.639 72.413 1.226 101.993 100.880 1.320 
Distance to Roads       
 Unmatched 3728.247 4034.459 -306.212 4414.693 4273.457 141.236 
 Matched 3728.214 3536.451 191.7628 4414.011 4319.952 94.059 
Elevation       
 Unmatched 1181.593 1139.340 42.253 1214.700 1168.422 46.277 
 Matched 1181.567 1181.443 0.124 1214.256 1209.917 4.338 
Log Elevation       
 Unmatched 7.055 7.021 0.034 7.083 7.049 0.035 
 Matched 7.055 7.056 -0.001 7.083 7.081 0.002 
Rainfall        
 Unmatched 1226.915 1170.510 56.405 1255.927 1195.998 59.929 
 Matched 1226.902 1229.003 -2.101 1255.792 1257.164 -1.372 
Slope        
 Unmatched 1.728 1.020 0.708 1.909 1.102 0.806 
 Matched 1.727 1.641 0.086 1.901 1.802 0.099 
Travel Time to City        
 Unmatched 221.376 229.878 -8.502 242.365 218.577 2.084 





Figure A2.1 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for FAO-Defined Forest Sample 









Figure A2.2 - Variance Ratios for Unmatched and Matched Samples for 1 km 






Figure A2.3 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for Uganda-defined Forest Sample 
in 1 km Spillover Analysis 
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Figure A2.4 – Variance Ratios for Unmatched and Matched Samples for Uganda-





Table A2.2– Summary of Covariate Balance Before and After Matching for the 5 km 
Spillover Analysis 
  FAO-defined Forest  
10% Tree Cover, 0.5 ha 
Uganda-defined Forest  













Biomass Density       
 Unmatched 63.117 51.602 11.515 91.863 76.404 15.459 
 Matched 57.277 56.915 0.362 82.854 82.146 0.708 
Distance to Roads       
 Unmatched 
3415.109 4398.355 -983.246 4049.757 4485.100 
-
435.343 
 Matched 3463.698 3533.220 4079.082 4079.082 4084.655 -5.573 
Elevation       
 Unmatched 1160.218 1130.844 29.374 1200.808 1149.848 50.960 
 Matched 1141.577 1141.893 -0.316 1169.486 1166.497 2.990 
Log Elevation       
 Unmatched 7.039 7.013 0.026 7.075 7.033 0.042 
 Matched 7.024 7.024 0.000 7.051 7.048 0.003 
Rainfall        
 Unmatched 1216.466 1147.488 68.978 1234.142 1175.102 59.040 
 Matched 119.374 1196.184 3.190 1207.253 1204.398 2.855 
Slope        
 Unmatched 1.298 0.924 0.374 1.506 0.913 0.593 
 Matched 1.066 1.051 0.015 1.072 1.038 0.035 
Travel Time to City        
 Unmatched 207.788 243.142 -35.354 232.922 246.781 -13.859 








Figure A2.5 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for FAO-Defined Forest Sample 





Figure A2.6 - Variance Ratios for Unmatched and Matched Samples Analysis for 




Figure A2.7 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for Uganda-defined Forest Sample 




Figure A2.8 – Variance Ratios for Unmatched and Matched Samples for Uganda-
defined Forest Sample in 5 km Spillover Analysis 
 
A3 Rosenbaum Bounds for Spillover Analyses 
Table A3.1. Results of Sensitivity Test to Hidden Bias, 1 km and 5 km spillover 
analyses (critical p-values for treatment effects for test of null hypothesis of zero 
treatment effect) 
 FAO-defined Forest Sample Uganda-defined Forest Sample 
 1-km spillover 5-km spillover 1-km spillover 5-km spillover 
Γ Upper Bound P-value 
1 0.35238 0.00026 0.04109 0.00000 
1.1 0.99152 0.94357 0.79909 0.55629 
1.2 1.00000 1.00000 0.99928 0.99999 
1.3 1.00000 1.00000 1.00000 1.00000 
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Matching provided adequate balance for all samples. The difference between 
treated and control groups for each type of protected area varied, but after matching, 
the differences between treatment and controls groups in terms of the covariates were 
reduced. All covariates had standardized mean differences under 0.25, variance ratios 
between 0.5 and 2, and K-S statistics generally close to 0, indicating good balance 
(Tables B1.1-B1.5, Figures B1.1-30). Using the FAO-defined forest sample, the 
matching procedure led to 1,448 pairs for the WSs group, 24,4472 pairs from the UWA 
PAs group, 3,753 pairs for the CWMAs group, 20,300 from the CFRs group, and 275 
from the LFRs group, representing a match percentage of treated observations of 100% 
for the WSs, 90% for the UWA-managed PAs, 99% for the CWMAs, 90% for CFRs, 
and 100% for LFRs. Using the Uganda-defined forest sample, the matching procedure 
led to 950 pairs for the WSs group, 11,527 pairs from the UWA-managed PA group, 
107 pairs for the CWMAs group, 13,992 from the CFRs group, and 136 from the LFRs 
group, representing a match percentage of treated observations of 100% for the WSs, 





Table B1.1 - Summary Statistics for Variables Before and After Matching for the 
UWA-managed Protected Area Group and the Unprotected Group 
 
  FAO-defined Forest  
10% Tree Cover, 0.5 ha 
Uganda-defined Forest  
30% Tree Cover, 1ha 












Biomass Density       
 Unmatched 95.066 56.515 38.551 142.563 83.923 58.636 
 Matched 82.945 76.956 5.990 123.042 120.018 3.024 
Distance to Roads       
 Unmatched 9282.697 4096.264 5186.433 10663.286 4470.834 6192.452 
 Matched 8758.324 8414.990 343.334 10060.611 9859.034 201.577 
Elevation       
 Unmatched 1305.908 1141.414 164.494 1551.273 1170.284 380.988 
 Matched 1109.391 1093.917 15.474 1165.287 1133.127 32.159 
Log Elevation       
 Unmatched 7.056 7.022 0.034 7.208 7.049 0.159 
 Matched 6.953 6.949 0.004 7.001 6.986 0.016 
Rainfall        
 Unmatched 1157.586 1174.743 -17.157 1278.359 1202.242 76.117 
 Matched 1109.154 1080.663 28.491 1194.461 1178.444 16.017 
Slope        
 Unmatched 2.396 1.078 1.317 3.532 1.194 2.338 
 Matched 1.629 1.536 0.093 1.899 1.775 0.124 
Travel Time to City        
 Unmatched 395.208 232.738 162.470 445.064 247.921 197.143 







Figure B1.1 - Propensity Scores Before and After Matching for UWA Protected Area 




Figure B1.2 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for UWA Protected Area 




Figure B1.3 - Variance Ratios for Unmatched and Matched Samples for UWA 





Figure B1.4 - Propensity Scores Before and After Matching for UWA Protected Area 




Figure B1.5 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for UWA Protected Area 




Figure B1.6- Variance Ratios for Unmatched and Matched Samples for UWA 











Table B1.2 - Summary Statistics for Variables Before and After Matching for the WS 
Protected Area Group and the Unprotected Group 
 
  FAO-defined Forest  
10% Tree Cover, 0.5 ha 
Uganda-defined Forest  
30% Tree Cover, 1ha 












Biomass Density       
 Unmatched 66.865 56.515 10.350 77.016 83.923 -6.911 
 Matched 66.865 68.623 -1.758 77.016 76.677 0.339 
Distance to Roads       
 Unmatched 9345.627 4096.264 5249.363 --- --- --- 
 Matched 9345.627 9682.184 -336.557 --- --- --- 
Elevation       
 Unmatched 887.575 1141.414 -253.839 1353.255 1170.284 180.264 
 Matched 887.575 862.580 24.995 1170.280 1230.576 24.482 
Log Elevation       
 Unmatched 6.769 7.022 -0.253 7.127 7.049 0.075 
 Matched 6.769 6.735 0.034 7.029 7.096 0.019 
Rainfall        
 Unmatched --- --- --- 1287.145 1202.242 84.904 
 Matched --- --- --- 1287.145 1272.785 14.360 
Slope        
 Unmatched 0.710 1.078 -0.368 0.682 1.194 -0.512 
 Matched 0.710 0.792 -0.082 0.682 0.783 -0.101 
Travel Time to City        
 Unmatched 589.642 232.738 356.905 670.710 247.921 422.789 





Figure B1.7 - Propensity Scores Before and After Matching for WS Protected Area 




Figure B1.8 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for WS Protected Area Analysis 




Figure B1.9 - Variance Ratios for Unmatched and Matched Samples for WS Protected 




Figure B1.10 - Propensity Scores Before and After Matching for WS Protected Area 




Figure B1.11 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for WS Protected Area Analysis 




Figure B1.12 - Variance Ratios for Unmatched and Matched Samples for WS 




Table B1.3 - Summary Statistics for Variables Before and After Matching for the 
CWMA Protected Area Group and the Unprotected Group 
 
  FAO-defined Forest  
10% Tree Cover, 0.5 ha 
Uganda-defined Forest  
30% Tree Cover, 1ha 












Biomass Density       
 Unmatched 30.867 56.515 -25.648 78.073 83.923 -5.853 
 Matched 30.883 33.345 -2.462 78.701 85.056 -6.355 
Distance to Roads       
 Unmatched 6714.187 4096.264 2617.923 7210.147 4470.834 2739.313 
 Matched 6716.566 6683.192 33.374 6928.561 7045.055 -116.494 
Elevation       
 Unmatched 1176.821 1141.414 35.407 1136.798 1170.284 -33.486 
 Matched 1176.765 1192.839 -16.074 1146.439 1132.449 13.991 
Log Elevation       
 Unmatched 7.059 7.022 0.037 6.976 7.049 -0.073 
 Matched 7.059 7.073 -0.014 6.986 6.993 -0.007 
Rainfall        
 Unmatched 906.288 1174.723 -268.455 --- --- --- 
 Matched 906.392 901.378 5.014 --- --- --- 
Slope        
 Unmatched 0.730 1.078 -0.349 2.462 1.194 1.268 
 Matched 0.730 0.772 -0.042 2.508 2.877 -0.369 
Travel Time to City        
 Unmatched 283.032 232.738 50.294 271.257 247.921 23.336 




Figure B1.13 - Propensity Scores Before and After Matching for CWMA Protected 




Figure B1.14 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for CWMA Protected Area 




Figure B1.15 - Variance Ratios for Unmatched and Matched Samples for CWMA 




Figure B1.16 - Propensity Scores Before and After Matching for CWMA Protected 




Figure B1.17 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for CWMA Protected Area 




Figure B1.18 - Variance Ratios for Unmatched and Matched Samples for CWMA 




Table B1.4- Summary Statistics for Variables Before and After Matching for CFR 
Protected Area Group and the Unprotected Group 
 
  FAO-defined Forest  
10% Tree Cover, 0.5 ha 
Uganda-defined Forest  
30% Tree Cover, 1ha 












Biomass Density       
 Unmatched 126.985 56.515 70.470 159.129 83.923 75.203 
 Matched 117.275 115.0727 6.547 149.382 145.694 3.688 
Distance to Roads       
 Unmatched 5643.822 4096.264 1547.557 5612.171 4470.834 1141.337 
 Matched 5356.361 5318.911 37.450 5327.052 5300.560 26.492 
Elevation       
 Unmatched 1266.000 1141.414 219.334 1245.242 1170.284 74.958 
 Matched 1258.595 1245.709 12.886 1241.629 1230.576 11.053 
Log Elevation       
 Unmatched 7.120 7.022 0.098 7.107 7.049 0.058 
 Matched 7.115 7.105 0.010 7.105 7.096 0.008 
Rainfall        
 Unmatched 1166.678 1174.743 -8.065 1204.775 1202.242 2.534 
 Matched 1170.456 1185.541 -15.085 1212.703 1227.473 -14.770 
Slope        
 Unmatched 3.012 1.078 1.934 2.634 1.194 1.440 
 Matched 2.772 2.672 0.100 2.469 2.349 0.1202 
Travel Time to City        
 Unmatched 359.882 232.738 127.144 362.713 247.921 114.792 






Figure B1.19 - Propensity Scores Before and After Matching for CFR Protected Area 




Figure B1.20 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for CFR Protected Area Analysis 




Figure B1.21 - Variance Ratios for Unmatched and Matched Samples CFR Protected 





Figure B1.22 - Propensity Scores Before and After Matching for CFR Protected Area 





Figure B1.23 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for CFR Protected Area Analysis 




Figure B1.24- Variance Ratios for Unmatched and Matched Samples CFR Protected 





Table B1.5 - Summary Statistics for Variables Before and After Matching for the LFR 
Protected Area Group and the Unprotected Group 
 
  FAO-defined Forest  
10% Tree Cover, 0.5 ha 
Uganda-defined Forest  
30% Tree Cover, 1ha 












Biomass Density       
 Unmatched 79.876 56.520 23.356 124.353 93.937 40.415 
 Matched 79.876 66.913 12.964 124.353 119.552 4.802 
Distance to Roads       
 Unmatched --- --- --- 5877.280 4470.585 1406.695 
 Matched --- --- --- 5877.280 5517.112 360.168 
Elevation       
 Unmatched 1123.855 1141.412 -17.557 1156.250 1170.286 -14.036 
 Matched 1123.855 1111.847 12.007 1156.250 1158.941 -2.691 
Log Elevation       
 Unmatched 7.020 7.022 -0.002 7.049 7.049 -0.000 
 Matched 7.020 7.010 0.011 7.049 7.049 -0.000 
Rainfall        
 Unmatched 1294.713 1174.774 119.939 1300.177 1202.260 97.917 
 Matched 1294.713 1271.022 23.691 1300.177 1285.721 14.456 
Slope        
 Unmatched 0.708 1.078 -0.371 0.879 1.194 -0.315 
 Matched 0.708 0.587 0.121 0.879 0.829 0.050 
Travel Time to City        
 Unmatched 105.524 232.704 -127.180 119.169 247.879 -128.710 






Figure B1.25 - Propensity Scores Before and After Matching for LFR Protected Area 
Analysis for FAO-defined Forest Extent Sample 
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Figure B1.26 - Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for LFR Protected Area Analysis 






Figure B1.27 - Variance Ratios for Unmatched and Matched Samples for LFR 





Figure B1.28 - Propensity Scores Before and After Matching for LFR Protected Area 




Figure B1.29- Absolute Standardized Mean Differences and Kolmogorov-Smirnov 
Statistics for Covariates Before and After Matching for LFR Protected Area Analysis 






Figure B1.30 - Variance Ratios for Unmatched and Matched Samples for LFR 
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